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John  H.  Klopfer,  1904 Topeka. 

E.  B.  Knerr,  Sc.  D.,  1889 Atchison. 

Rev.  James  G.  Knotter,  1903 Dexter. 

Pierce  Larkin,  1902,  University  of  Oklahoma Norman,  Okla. 

B.  E.  Lewis,  1904,  city  schools Eureka. 

C.  H.  Lyon,  1900,  high  school Emporia. 

Hester  E.  Loveall,  1904 Fort  Scott. 

H.  T.  Martin,  1902,  University  of  Kansas Lawrence. 

R.  Matthews,  D.  D.  S.,  1898 Wichita. 

Walter  E.  Matthewson,  1903,  Kansas  Agr.  College . . .  Manhattan. 

F.  M.  McClenahan,  1903,  Kansas  Agricultural  College . .  Manhattan. 

C.  E.  McClung,  1903,  University  of  Kansas Lawrence. 

Elmer  V.  McCoUum,  1902,  University  of  Kansas Lawrence. 

Edith  A.  Mclntyre,  B.  S.,  1902 Middletown,  N.  Y. 

D.  F.  McFarland,  1903,  University  of  Kansas Lawrence. 

J.  M.  McWharf,  M.  D.,  1902 Ottawa. 

W.  G.  Medcraf  t,  1904,  Kansas  Wesleyan  University . .  Salina. 

Grace  R.  Meeker,  1899 Ottawa. 

C.  F.  Menninger,  M.  D.,  1903 Topeka. 

H.  L.  Miller,  1904,  high  school Topeka. 
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Roy  L.  Moodie,  1904,  Univenity  of  Kansas Lawrence. 

L.  N.  Morscher,  1900,  high  school Lawrence. 

Travis  Morse,  1903 lola. 

J.  H.  Newby,  1899,  photofrrapher Osage  Ci^. 

A.  M.  Nissen,  A.  M.,  188B,  high  school Wetmore. 

Henry  N.  Olson,  1906,  Bethany  College Lindsboig. 

D.  H.  Otis,  M.  S.,  1897 Madison,  Wis. 

W.  K.  Palmer,  M.  EL,  1897,  consaltmg  engineer Kansas  City,  Mo. 

Frank  Patrick,  1903 Topeka. 

Leslie  F.  Paull,  1903,  manual-training  school Kansas  City,  Mo. 

L.  M.  Peace,  1904,  University  of  Kansas Lawroice. 

Norman  Plass,  D.  D. ,  1902,  president  Washburn  College,  Topeka. 

S.  F.  Poole,  B.  S.,  190i  Fairmoont  College Wichita. 

Charles  H.  Popenoe,  1903,  Kansas  Agricultural  College,  Manhattan. 
J.  M.  Price,  A.  M.,  1900 Atchison. 

C.  S.  Prosser,  M.  S.,  1892,  Ohio  State  University. . . .  Cohimbos,  Ohio. 

W.  S.  Prout,  1904 Topeka. 

Albert  B.  Reagan,  1904,  Indian  school Rosebud,  S.  Dak. 

W.  F.  Rice,  1902,  public  schools Gordon. 

W.  B.  Robertson,  1905,  student Lawrence. 

A.  P.  Ruediger,  1905 Lawrence. 

Lumina  C.  Riddle,  M.  S.,  1902 Columbus,  Ohio. 

Arthur  Ringer,  1902,  Atchison  county  high  school Effingham. 

W.  G.  Russell,  1905 Russell. 

Richard  Scammon,  1905,  student Lawrence. 

D.  C.  Schaff  ner,  1903,  College  of  Emporia Emporia. 

J.  H.  Schaff  ner,  A.  M. ,  M.  S. ,  1902,  Ohio  State  University,  Columbus,  Ohio. 
Theo.  H.  Scheflfer,  1903,  Kansas  Agricultural  College,  Manhattan. 

Eva  Schley,  1903,  high  school Topeka. 

Aaron  Schuyler,  1904,  Kansas  Wesleyan  University. . .  Salina. 

C.  H.  Shattuck,  1899,  Washburn  College Topeka. 

Roscoe  H.  Shaw,  1904,  University  of  Nebraska Lincoln,  Neb. 

J.  L.  Shearer,  1902,  public  schools Halstead. 

E.  T.  Shelley,  M.  D.,  1892 Atchison. 

R.  S.  Sherwin,  1904 Norman,  Okla. 

Claude  J.  Shirk,  1905,  teacher  of  science McPherson. 

J.  A.  G.  Shirk,  1904,  University  of  Kansas Lawrence. 

Paul  L.  Shuey,  1905,  University  of  Kansas Lawrence. 

Ralph  C.  Shuey,  1905,  University  of  Kansas Lawrence. 

Eugene  G.  Smyth,  1901 Topeka. 

Wesley  N.  Speckman,  Ph.  D.,  1903,  Kan.  Wesl.  Univ.,  Salina. 

B.  T.  Stauber,  D.  D.,  1903 Salina. 

S.  G.  Stewart,  M.  D.,  1904 Topeka. 

Chas.  M.  Sterling,  1904,  University  of  Kansas Lawrence. 

Chas.  H.  Sternberg,  1895 Lawrence. 

Teresa  Stevenson,  1901 Ottawa. 

W.  C.  Stevens,  1904,  University  of  Kansas Lawrence. 

E.  F.  Stimpson,  University  of  Kansas Lawrence. 

A.  J.  Stout,  1904,  high  school Topeka. 


Memhership. 

ANNUAL  MEMBERS. 

R.  S.  Sherwin,  1901 Norman,  Okla. 

Frank  Strong,  1905,  chancellor  of  University Lawrence. 

Olin  Templin,  1904 Lawrence. 

A.  M.  Ten  Eyck,  1903,  Kansas  Agricultural  College. .  Manhattan. 

F.  J.  Titt.  B.  S.,  1898,  Kingfisher  College Kingfisher,  Okla. 

Norman  Triplett,  1905,  State  Normal  School Emporia. 

E.  S.  Tucker,  1904,  University  of  Kansas Lawrence. 

P.  F.  Walker,  1905,  University  of  Kansas Lawrence. 

J.  D.  Walters,  M.  S.,  1894,  Kansas  Agr.  College....  Manhattan. 

Howard  R.  Watkins,  1905,  Kansas  Agr.  College Manhattan. 

C.  D.  Weaver,  M.  D.,  1902 McPherson. 

Ella  Weeks,  1903,  Kansas  Agricultural  College Manhattan. 

J.  E.  Welin,  1899,  Bethany  College Lindsborg. 

W.  B.  Wilson,  1903,  Ottawa  University Ottawa. 

E,  M.  Williams,  1904 Chicago,  111. 

L.  B.  Wishard,  1903,  high  school lola. 

C.  H.  Withington,  1903,  Kansas  Agricultural  College,  Manhattan. 

Heman  A.  Wood,  1905,  Kansas  Agricultural  College. .  Manhattan. 

H.  I.  Woods,  M.  S.,  1902,  Washburn  College Topeka. 

L.  C.  Wooster,  1897,  State  Normal  School Emporia. 

J.  A.  Yates,  M.  S.,  1898,  Ottewa  University Ottawa. 

Total  number  of  members,  January  10,  1906,  204. 
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SECRETARY'S  REPORT,  1906. 


T^HE  present  secretary  began  his  duties  about  the  10th  of  Janu- 
-■-  ary.  At  that  time  the  nineteenth  volume  of  the  Transactions 
was  in  the  hands  of  the  state  printer,  and  one  of  the  first  tasks  de- 
volved on  the  new  secretary  was  to  see  that  the  promises  of  an 
early  issue  of  the  forthcoming  volume  were  duly  fulfilled.  It  soon 
became  apparent  that  the  state  printer  was  not  bound  by  an  under- 
standing he  had  with  Professor  Grimsley,  either  because  the  latter 
did  not  make  the  plan  sufficiently  definite,  or  because  the  former 
had  a  change  of  heart  after  it  was  settled  that  he  would  go  out  of 
office  in  June.  At  any  rate  we  could  not  get  the  extra  copies  of 
papers  which  the  Academy  had  voted,  and  the  best  that  could  be 
done  was  to  have  fifty  extra  copies  of  each  signature  of  the  Trans- 
actions printed.  These  were  divided  up  and  sent  to  the  authors  as 
a  partial  remedy  for  the  failure. 

The  rush  of  legislative  printing  delayed  the  completion  of  our 
volume  till  May,  and  it  was  gratifying  to  note,  when  it  did  come 
out,  that  it  was  the  largest  and  one  of  the  best  yet  sent  forth  by 
the  Academy. 

The  Transactions  were  distributed  according  to  vote  of  the 
Academy,  giving  to  each  member  a  copy,  and  an  extra  copy  was 
sent  to  writers  of  papers. 

The  usual  distribution  to  exchanges  was  made,  and  copies  sent 
to  state  officials  and  to  prominent  newspapers.  Members  of  the 
legislature  were  supplied  on  application,  but  other  applicants  had 
to  be  informed  that  our  Transactions  were  on  sale  at  list  prices. 

The  exchange  list  is  much  as  it  has  been  for  some  years,  and  it 
may  be  very  profitably  revised  and  enlarged.  It  is  through  this 
that  our  library  obtains  its  growth,  and  will  become,  if  properly 
managed,  a  very  unique  and  valuable  collection  of  books. 

THE   MUSEUM. 

While  the  last  legislature  was  in  session,  an  invitation  was  sent 
out  by  the  secretary  for  members  and  others  to  visit  the  museum, 
then  just  installed  in  its  permanent  quarters. 

It  is  believed  that  this  had  a  favorable  influence  in  making 
known  the  work  of  the  Academy  and  in  securing  legislative  pro- 
vision for  its  support.    We  are  by  law  a  *' coordinate  department 
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of  the  State  Board  of  Agriculture/'  and  there  is  no  doubt  we  shall 
receive  all  the  recognition  we  deserve.  We  have  a  field  of  activity 
of  our  own,  which  supplements  the  agricultural,  the  educational, 
the  mechanical  and  the  commercial  work  of  the  state,  and  it  is  for 
us  to  take  possession  of  our  province. 

In  its  enlargement  our  museum  has  happily  taken  the  form  of 
an  exhibit  of  the  economic  mineral  resources  of  the  state,  and  this, 
with  proper  care  and  growth,  may  become  one  of  the  most  interest- 
ing and  useful  collections  in  the  state-house.  Our  present  display 
is  the  outcome  of  the  Louisiana  Purchase  Exposition,  at  St.  Louis, 
and  the  near  approach  of  the  commemoration  of  the  semicenten- 
nial of  Kansas  is  an  opportunity  this  Academy  should  not  neglect 
of  strengthening  itself  and  doing  its  share  in  the  upbuilding  of  our 
commonwealth.  It  will  be  very  appropriate  at  this  meeting  for 
the  Academy  to  put  itself  on  record  as  a  promoter  of  this  worthy 
enterprise.  The  mineral  resources  of  Kansas  are  only  beginning 
to  be  known,  and  promise  to  add  to  our  wealth  an  equal  quota 
with  the  agricultural  products.  The  total  value  of  our  coal,  of  our 
petroleum,  our  clays,  cements,  and  plaster,  of  our  salt,  of  our  glass 
sand,  and  many  other  minerals,  represents  a  fortune,  compared  with 
whicih  the  wealth  of  a  modem  Croesus  appears  insignificant. 

LIBRARY. 

Reference  has  already  been  made  to  our  books,  and  in  consider- 
ing a  library,  its  quality  is  quite  as  important  as  its  size.  We  are 
constantly  receiving  the  transactions  of  scientific  bodies  from 
various  parts  of  the  earth.  We  also  get  various  government  pub- 
lications from  Washington,  and  have  had  each  year,  for  some  time, 
several  hundred  volumes  of  these  publications  neatly  bound.  Our 
catalogue  at  this  date  gives  only  the  titles  of  these  volumes,  grouped 
under  names  of  the  countries  from  which  they  come.  We  need 
very  much  a  catalogue  arranged  according  to  modem  library  methods, 
which  will  make  it  possible  to  use  conveniently  the  many  valuable 
books  in  our  collection.  All  the  leading  European  languages  are 
represented,  and  your  secretary  will  need  clerical  assistance  to  bring 
the  library  into  proper  shape. 

We  have  been  loaning  books  to  members  with  much  advantage, 
no  doubt,  but  this  practice  requires  some  rules  as  to  the  time  such 
loaned  books  may  be  kept,  or  the  library  will  suffer  loss.  I  recom- 
mend a  committee  to  formulate  such  rules  as  may  seem  best  to 
govem  the  loaning  of  books. 

The  Transactions  are  the  chief  asset  of  the  library,  and  owing  to 
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irregalarities  in  the  number  published  of  each  volume,  it  has  come 
to  pass  that  we  can  no  longer  furnish  complete  sets.  A  few  years 
ago  a  reprint  was  made  of  the  first  three  volumes,  and  now  a  similar 
reprint  is  needed  of  volumes  IV,  V,  VI,  and  VII.  With  this  pro- 
vision we  can  furnish  as  many  as  100  complete  sets  of  our  Trans- 
actions, and  with  these  can  secure  valuable  exchanges  for  our 
library. 

The  committee  on  purchase  of  books  has  not  yet  reported  to  me 
any  action,  although  their  attention  has  been  called  to  it  several 
times.  The  money  now  in  the  treasury  would  go  far  toward  pay- 
ing for  reprints  of  the  four  volumes  mentioned  above,  and  they 
would  be  equivalent  to  a  library  fund  that  will  in  time  bring  back 
to  the  treasury  several  times  the  sum  invested. 

The  State  Printing  Board  honored  our  requisition  for  binding 
500  volumes,  and  about  one-half  that  number  are  now  completed 
and  on  our  shelves. 

AOGBSSIONS. 

There  have  been  added  to  the  library,  since  January  10,  1905, 
70  bound  volumes  and  about  600  unbound  volumes  and  pamphlets. 
These  are  outside  of  our  regular  exchanges,  and  the  bound  vol- 
umes are  mainly  from  the  Smithsonian  Institution  and  other  de- 
partments at  Washington. 

The  geological  and  agricultural  bureaus  are  especially  prolific, 
and  some  of  their  publications  are  of  great  value.  We  obtain, 
also,  many  costly  publications  from  St.  Petersburg,  and  it  would 
be  convenient  for  helping  reference  to  such  books  to  have  on  our 
tables  lexicons  of  the  languages  in  which  our  books  are  printed. 

J.  T.  LovEWELL,  Secretary. 
December  1,  1905. 


MINUTES. 


Thirty-eighth  Annual  Meeting,  Kansas  Academy  of  Science, 
December  1  and  2, 1906. 

Lawrence,  Kan.,  December  1,  1905. 

PURSUANT  to  call  of  the  executive  committee,  the  thirty-eighth 
meeting  of  the  Kansas  Academy  of  Science  was  opened  in  the 
lecture-room  of  Snow  hall  at  nine  A.  M.,  with  the  president,  L.  C. 
Wooster,  in  the  chair.  There  was  an  attendance  of  about  fifty 
members,  and  the  president  announced  the  following  committees: 

On  resolutions :   Messrs.  Mead,  Willard,  and  Miss  Meeker. 

On  necrology :   Messrs.  Knaus,  Miller,  and  Cooper. 

On  membership :   Messrs.  Bushong,  Tucker,  and  Harshbarger. 

On  nominations :   Messrs.  Stevens,  Scheffer,  and  Iden. 

On  the  press :   Messrs.  Sayre  and  Knaus. 

The  secretary's  report  was  read  and  accepted.  On  motion,  cer- 
tain recommendations  of  this  report  were  referred  to  a  committee, 
and  the  chair  named  Messrs.  Willard  and  Bushong  as  this  committee. 

The  Academy  next  listened  to  the  reading  of  papers  in  the  fol- 
lowing order : 

1.  A  new  repetition  of  the  Poucault  pendulum  experiment,  J. 
T.  Lovewell. 

2.  The  genesis  of  gold  in  mineral  veins  and  placers,  J.  T.  Love- 
well. 

3.  Some  recent  high-eflSciency  lamps,  L.  H.  Freeman. 

4.  Is  the  rainfall  of  Kansas  increasing  ?   F.  H.  Snow. 

5.  The  University  of  Kans€is  expedition  into  the  John  Day 
region  of  Oregon,  C.  E.  McClung. 

Professor  Sayre,  on  behalf  of  the  local  committee,  announced 
that  the  afternoon  meetings  of  the  Academy  would  be  in  two  sec- 
tions, which  is  necessary  in  order  to  complete  the  reading  of  the 
papers  that  are  on  the  program. 

President  Wooster  ruled  that  the  Vice-presidents  will  be  chair- 
men at  these  meetings  of  the  sections,  which  will  be  designated  as 
section  A  and  section  B,  respectively. 

Reading  of  papers  resumed. 

6.  The  variation  of  latitude,  E.  Miller. 
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7.  Examination  of  coal-dust  after  explosion  in  mines  ( read  by 
title,  in  absence  of  author),  E.  Bartow. 

The  committee  on  nomination,  reported  the  following  names  for 
membership: 

Frank  G.  Agrelius,  teacher Lawr^ce. 

(;arol  D.  Armstrong,  M.  D Salina. 

Charles  I.  Corp,  University  of  Kansas Lawrence. 

E.  G.  Corwine,  student Mulvane. 

Emil  O.  Deere,  Bethany  College Lindsborg. 

E.  X.  H.  Dunmire,  University  of  Kansas Lawrence. 

Harry  Eagle,  student Topeka. 

Thomas  B.  Ford,  University  of  Kansas Lawrence. 

Frank  Hartman,  student Kansas  City,  Kan. 

Francis  C.  Herr,  physician Ottawa. 

H.  W.  Coppedge,  high  school Topeka. 

Lillian  E.  Fowler,  Ottawa  University Ottawa. 

L.  C.  Hodson,  University  of  Kansas Lawrence. 

B.  C.  Hubbell,  secretary  Casine  Soap  Company Concordia. 

C.  H.  Lyon,  high  school Emporia. 

Henry  N.  Olson,  Bethany  College Lindsborg. 

W.  B.  Robertson,  student Lawrence. 

A.  P.  Ruediger Lawrence. 

Richard  Scammon,  student Lawrence. 

Claude  J.  Shirk,  teacher McPherson. 

Paul  L.  Shuey ,  University  of  Kansas Lawrence. 

Ralph  C.  Shuey,  University  of  Kansas Lawrence. 

Frank  Strong,  chancellor  of  University Lawrence. 

Norman  Triplett,  State  Normal  School Emporia. 

P.  F.  Walker,  University  of  Kansas Lawrence. 

Howard  R.  Watkins,  Kansas  Agricultural  College,  Manhattan. 

Heman  A.  Wood,  Kansas  Agricultural  College Manhattan. 

On  motion,  the  vote  of  the  Academy  was  cast  by  the  secretary 
for  the  oK»otion  as  members  of  the  persons  named  in  the  report. 
Adjourned,  to  meet  in  sections  at  two  o'clock  p.  m. 

SECTION    A. 
F.  W.  BuAhons.  prraident :  L.  EL  Sayre.  secretary. 

S.   Tho  disintegration  of  cement  and  plaster  walls,  E.fH.  S. 
Hniloy  and  S.  G.  Stromquist. 

9.   The  thum^scence  of  a  solution  of  quinine  salts,  H.  P.  Cady. 
li).   Somo  pro^)ertie6  of  the  alloys  of  the  ferro-raagnetic  metals, 
ct>!^sidorod    from    the  standpoint  of  (Esmonds   allotropic  theory, 
Hruoo  V.  Hill. 

11.  Kans«\s  potroloum  (thinl  article,  read  by  title),*E.  Bartow. 

12,  Somothinij  alx>ut  minerali^v,  J.  C.  Cooper. 

i;^  Note  on  certain  formulas  for  the  design  of  reenforced  crni- 
oreto  U^ams,  Allx^rt  K.  Hubbard. 
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14.  On  the  substituted  ureas,  F.  B.  Dains. 

15.  Chemical  processes  for  the  detection  of  adulterants  in  or- 
ganic substances  and  medicinal  chemicals,  L.  E.  Sayre. 

16.  An  investigation  of  Kansas  mine  water  (by  title),  E.  H.  8. 
Bailey. 

17.  Chemical  reactions  in  benzene  (by  title),  H.  C.  Allen. 

SECTION   B. 
W.  A.  Harshbarser,  president ;  D.  F.  McFarland,  secretary. 

18.  A  chemical  study  of  the  lime  and  sulfur  dip,  Hoscoe  H. 
Shaw. 

19.  The  Loup  Fork  Miocene  of  northwestern  Kansas,  Charles 
H.  Sternbferg. 

20.  The  reaction  of  animal  cells  to  chemical  stimuli,  F.  H.  Hart- 
man. 

21.  Test  for  cyanide  (read  by  title),  H.  P.  Cady. 

22.  Note  on  use  of  merourous  sulfate  in  standard  cells  (by 
title),  H.  P.  Cady. 

23.  A  mineral  found  in  Topeka,  J.  T.  Lovewell. 

24.  Additional  observations  on  the  geology  of  Kansas,  L.  C. 
Wooster. 

25.  Notes  on  Coleoptera,  W.  Knaus. 

26.  Some  mastodon  and  mammoth  remains  found  in  Buffalo, 
Kan.,  M.  E.  Canty. 

27.  Notes  on  the  flora  of  the  Hosebud  Indian  reservation,  South 
Dakota  (by  title),  Albert  B.  Heagan. 

28.  Hygroscopic  structures  in  the  distribution  of  pollen  grains 
and  spores  (illustrated),  M.  A.  Barber. 

29.  Secondary  increase  in  thickness  of  smilax  (illustrated),  W. 
C.  Stevens. 

30.  Nutrition  of  developing  spores  in  ferns  (illustrated),  W.  C. 
Stevens. 

31.  Dry  periods  in  northeastern  Kansas  and  the  relation  to  wa- 
ter-supplies,  W.  C.  Hoad. 

32.  Collecting  insects  at  night,  E.  S.  Tucker. 

33.  Transpiration  in  plants,  L.  M.  Peace. 

34.  Melilotua  alba  (white  clover)  (by  title),  R.  W.  Coppedge. 

35.  On  Coleoptera  of  New  Mexico — III,  W.  Knaus. 

36.  Notes  on  Cicindelidae — II,  Eugene  G.  Smyth. 
Section  adjourned  at  five  o'clock. 

At  six  o'clock  the  Academy  met  in  the  large  assembly-room  of 
Snow  hall,  where  a  most  delightful  banquet  had  been  prepared  by 
the  faculty  of  the  University,  and  soon  about  seventy-five  mem- 
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YjhTH  wf^re  seated  at  the  long  table,  and  Professor  Bailey  acted  as 
wHHtdT  of  ceremonies. 

After  juHtice  had  been  done  to  the  bountiful  repast,  aod  toasli 
w»;nj  respfjruled  by  Messrs.  Snow,  Sayre,  Willard,  Strong,  LoveweD. 
M<:a(l,  Cooper,  Miller,  Knaus,  and  others,  it  was  time  to  go  to  the 
Ifrcture-rooin  and  resume  the 

GENERAL  SESSION. 

The  firnt  ordrr  was  to  listen  to  President  Wooster's  rotiriiigad- 
(Irt'HH.  The  theme  chosen  was  "The  Development  of  the  SoieniMin 
KiiriHiiH.** 

Affpf  this  address,  which  was  heard  with  interest,  the  Aoadfimy 
fidjfMiriied,  to  meet  to>morrow  at  nine  o'dook. 


(IKNKKAl.  SKSSION.  SATURDAY,  DECEMBER  2,  19QS. 

Tho  coinmiitcc  on  nominations  reported  their  action  as  ftdlowB: 

Knr  president.  F  O.  Marvin.  Lawrence. 

I'^irnt  \  iccprcsidont.  R  F.  Ever.  Manhattan. 

Spcoiid  \ioo-pT\'Mdonu  J.  F  Welin.  Lindsboig. 

Trojimnvr.  Alva  ,1    S;vii;h.  Fini»ria. 

Socvotary.  J   T   l.x^vowo'/..  Topeka. 

On  motion  of  IV^ft'sMk^r  Miller,  the  rules  were  Biu|iaided, md 
I  ho  proHidrni  dirtv:(\:  u  o;s.>:  the  vote  of  the  entire  Aeademy  fiff 
I  ho  oandulHlos  v.s:v?v. 

On  moMon.  i\\c  A.*«oIc:v.y  :^*|\&r&t^  again  into  eeotioBi and  pn)- 
o«iodod  with  xV.c  r\'^^\\\^  Av..:  .v.^^u^«>n  cl pepen. 


o. 


s 


n-.,'  K;v.  v:  X  >-,  jV.  A  -:  w  bi:^i  for  Eaui^  L,  L,  Dyeha 
:^.)     V  V.  vv  .  .*.;:.  .x:  :z  rr-.v.r.i:  ih?  lineof  inteneolionafiyn- 
nnil*.  :k\^.i  IV.  >•■  X  v".  >.s   .    cor/. 

ii^     r:-.  V  ::;':;—  ..*:,c:  ,'.:  -.T.*.i:.-^:.-ff  diagram^ CliM. L ObiPl 
\\      V  ..  ^-*  V    -'^         :-.r^:r>  ^'Agm^ic  allofn  of  amBW 

i;     V  :   .    ^     .:■    .:  *:  3^.C£:  V«miOM  ity  tide).lLL 

),     s.^.     ^    .  ..r;  .p,ir.'.-*tLl  jo.iwtiaBfcg  eiprfition  of  the 
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46.  A  revised  catalogue  of  the  Lepidoptera  of  Kansas,  F.  H. 
Snow. 

47.  Noise ;  its  relation  to  health  disease,  and  longevity,  J.  M. 
McWharf. 

48.  History  of  oil  and  natural  gas  development  in  the  middle- 
West  (  by  title),  George  P.  Grimsley. 

SECTION   B. 

49.  On  HaliptidfiB,  Dytiscidse,  Gyrinidse,  Hydrophilidse,  Syl- 
phidse,  Elastioidse  and  Ptinidae  of  Kansas,  W.  Knaus. 

50.  On  the  malaria  musquito  and  the  relative  number  present 
in  the  vicinity  of  Lawrence,  S.  J.  Hunter. 

51.  Catalogue  of  the  Goss  ornithological  collection,  with  origi- 
nal notes  and  measurements  by  Col.  N.  S.  Goss  (by  title),  pre- 
pared by  B.  B.  Smyth,  curator. 

52.  Comparison  of  the  microscopical  structure  of  stems  and 
roots,  C.  M.  Sterling. 

53.  Additions  to  the  list  of  Kansas  Coleoptera  for  1905,  W. 
Enaus. 

54.  Notes  on  the  white  sheep,  L.  L.  Dyche. 

55.  A  little  experiment  in  flower- making,  Grace  Meeker. 

56.  The  gas-  and  oil-engine  for  commercial  purposes,  P.  F. 
Walker. 

57.  A  deep  well  at  Emporia,  Alva  J.  Smith. 

58.  Additions  to  list  of  Kansas  ar&chnids,  Theo.  H.  Sche£Fer. 

59.  Additions  to  the  list  of  Kansas  Diptera,  P.  P.  Crevecceur. 

60.  The  botanical  features  of  the  new  United  States  Pharma- 
copoeia, L.  E.  Sayre. 

61.  A  revised  catalogue  of  the  Lepidoptera  of  Kansas,  F.  H.- 
Snow. 

The  committee  on  necrology  reported  that  no  death  of  any  mem- 
ber  during  the  past  year  had  been  brought  to  their  notice. 

Professor  Bailey  and  others  called  attention  to  the  need  of  a 
publication  committee,  who  should  decide  which  of  the  papers* 
read  during  the  session  should  be  printed  in  the  Transactions. 

The  matter  was  left  in  the  hands  of  the  executive  committee  to 
appoint  such  a  board  of  critics. 

Professor  Sayre  announced    that  special  privileges  would  be 
granted  to  members  of  the  Academy  in  visiting  the  exhibition  of 
Tissot  paintings. 
-2 
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The  oommittee  on  resolutions  reported  as  follows : 

The  thirty-sixth  annual  session  of  the  Kansas  Academy  of  Science,  now 
drawing  to  the  close  of  a  most  profitable  meeting,  finds  reason  for  congratu- 
lating itself  upon  the  zeal  of  its  members  in  gaining  accessions  to  the  member- 
ship list,  as  well  as  in  the  number  of  papers  offered,  showing  the  work  in 
science  during  the  year. 

The  Academy  wishes  to  record  its  appreciation  of  the  work  done  by  its 
officers  in  arranj^ing  for  and  conducting  the  various  meetings.  Elspecial 
thanks  are  due  Uie  committee  for  the  rearrangement  of  the  program  into 
sections,  and  for  furnishing  to  the  members  appropriate  badges. 

Our  thanks  are  due  to  Professor  Griffith  for  special  courtesy,  making  it 
ponible  for  the  members  to  enjoy  the  Tissot  pictures. 

To  the  members  of  the  Academy  in  Lawrence,  whose  guests  we  have  been, 
we  offer  hearty  thanks  for  the  generous  hospitality  shown  us  and  our  friends, 
which  will  make  another  in  the  series  of  "red-letter  days''  to  add  to  the 
memories  of  former  years  in  meetings  of  the  Academy. 

J.  R.  Mead, 

J.   T.   WiLLARD, 

Grace  Meeker, 

Ccmmittee, 

The  committee  to  whom  was  referred  the  secretary's  report 
nMH>mmeud : 

1.  That  in  books  borrowed  from  the  Academy  library,  the  time  limit  dur- 
ing which  a  book  may  be  retained  be  one  month,  and  that  it  be  the  duty  of 
the  secretary  to  notify  the  holder  of  the  expiration  of  the  time. 

2.  That  N-olumes  IV,  V.  VI  and  VII  be  reprinted  as  soon  a^  the  funds 
ifif  Ihe  Academy-  permit,  and  that  the  matter  be  referred  to  the  executive 
oNiunitlee  for  action.  • 

;&  Ttial  we  irive  our  hearty  indorsement  to  the  project  of  celebrating  the 
9emiomt«i\nial  of  the  Mate  in  1911.  J.  T.  Willard, 

F,  W.  BUSHONG, 

Oommittee. 
trbasirkr's  reix^rt. 

The  mva^ufx^r  n^ix^rttnl  as  follows : 

HaliUKV  *H\  han^i  from  Ui^t  vtvir S321  23 

K<\xsiptai  «n<v.  priivr  to  this  meetinir,     159  00 

Th^  irwisttft^r  s  Ivx^ks  >xvfx^  HUiiittni  and  fv>und  comect. 

l>n  TftiMUNn  of  lV>ft>«!!!?k^r  Savrv,  the  ti^^ASunMr  was  directed  to 
mak^"  a  time  do|v^sil  to  tho  amount  v>f  $2,V. 

Th^  Te^vi|^;*  (tvm«  this  nuvtiujj  ar^  nv^t  included  in  the  above 
iy|vvrt 

Phe  l^^«e«i  Ivinjj  vVNm|Mou\l.  tho  AoAdvn:y  adjourned,  to  meet 

>1    T    U^vi^wKLU  Secr^iry. 
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THE  DEVELOPUBNT  OF  THE  SCIENCES  IN  KANSAS. 

By  Lyman  C  Woostbr,  Ph.  D.,  Emporia. 

Prraklential  address,  delivered  at  Lawrence,  December  1, 1905,  before  the  thirty-eiirhth  anniuU 

meetinfir  of  the  Kansas  Academy  of  Science. 

TN  preparing  this  address,  the  speaker  has  kept  constantly  in  mind 
-^  the  needs  and  special  interests  of  those  who  are  beginners  in 
scientific  work  or  are  actively  engaged  in  exploring  fields  that  are 
new  and  diflScult.  More  than  thirty  years  of  science  work  in  the 
schoolroom  have  fostered  within  him  a  most  earnest  desire  to  help 
in  all  scientific  enterprises. 

The  membership  of  our  Academy  of  Science  has  been  nearly 
doubled  during  the  past  few  years  by  reason  of  somewhat  urgent 
e£Forts  on  the  part  of  its  officers  and  members.  Similar  efforts 
made  during  the  past  thirty-seven  years  of  the  existence  of  our* 
organization  have  been  attended  with  equal  success,  and  so,  un- 
doubtedly, like  efforts  will  be  made  during  the  future  years  of  its 
existence. 

Why  should  we  attempt  to  increase  the  attendance  at  our  meet- 
ings? Some  of  the  answers  that  might  be  given  would  undoubtedly 
be  the  following : 

1.  All  people  should  be  in  some  degree  naturalists,  for  they  will 
thus  have  their  hours  of  happiness  largely  increased. 

2.  The  state  needs  more  naturalists  and  scientists,  for  her  in- 
dustries must  always  be  largely  agricultural,  horticultural  and  min- 
ing in  their  character,  and  the  prosperity  of  farmers,  miners  and 
orchardists  is  in  large  measure  dependent  on  our  knowledge  of 
minerals  and  of  plant  and  animal  friends  and  foes. 

3.  The  schools  of  the  state  are  giving  a  large  place  each  year  to 
nature  studies  and  to  natural-science  subjects,  and  the  teachers  in 
the  public  schools  must  be  more  largely  naturalists  and  scientists 
if  they  do  this  work  successfully. 

4.  The  pupils  in  the  public  schools  need  manuals  containing 
-serviceable  keys  of  Kansas  plants ;  Kansas  insects ;  Kansas  fish,  am- 
phibians, reptiles,  birds,  and  mammals;  Kansas  crustaceans,  mol- 
lusks,  worms,  hydra,  sponges,  and  Protozoa ;  and  Kansas  fossils  and 
minerals.  These  keys  and  natural  histories  should  be  prepared  by 
Kansas  naturalists  and  scientists  under  the  auspices  of  this  Acad- 

(23) 
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emy  or  some  similar  organization  containing  men  and  women  of 
large  and  varied  experience  in  many  fields  of  natural  history. 

5.  A  large  membership  gives  the  Academy  a  larger  influence 
throughout  the  state  and  with  the  members  of  the  state  legislature. 
We  are  sadly  in  need  of  such  recognition  'of  the  worth  of  our  re- 
ports and  of  our  library  and  museum,  that  abundant  appropriations 
may  be  easily  forthcoming. 

6.  The  attendance  at  common  meeting-places  at  stated  times  of 
large  numbers  of  men  of  science  would  enable  the  Academy  so  to 
divide  its  work  as  to  make  it  possible  for  those  engaged  in  similar 
lines  of  investigation  to  meet  in  sections,  and  thus  enable  natural- 
ists, scientists  and  philosophers  to  learn  by  personal  conference 
what  is  being  done  in  related  lines  of  research. 

7.  With  many  contributors  to  their  pages,  the  Academy  could 
issue  more  valuable  volumes  of  proceedings  and  a  series  of  mono- 
graphs, on  special  subjects. 

These  seven  reasons  why  we  should  continue  to  work  for  a 
'larger  membership  to  the  Academy  could  easily  be  extended  to 
several  more,  but  those  named  will  serve  as  an  introduction  to  what 
it  is  desired  to  present  for  the  favorable  consideration  of  this  audi- 
ence. It  is  not  intended  to  discuss  the  propositions  embodied  in 
the  reasons  just  given  in  the  order  in  which  they  have  been  pre- 
sented, but  an  effort  will  be  made  to  discuss  them  as  they  find 
place  in  the  orderly  unfolding  of  the  subject  of  this  address :  The 
Development  of  the  Sciences  in  Kansas. 

On  September  1,  1868,  a  number  of  lovers  of  nature  gathered  at 
what  is  now  Washburn  College  and  organized  themselves  into  the 
Kansas  Natural  History  Society.  The  name  was  well  chosen,  for 
its  members  were  truly  naturalists,  and  as  such  have  done  work  of 
the  highest  value  for  themselves  and  the  state. 

If  those  of  our  members  who  have  made  collections  of  natural- 
history  specimens  and  data  will  remember  the  experiences  of  col- 
lecting trips,  or  those  attending  investigations  in  the  laboratory, 
they  must  declare  that  this  work  has  brought  more  hours  of  happi- 
ness than  almost  any  other  that  has  engaged  both  hands  and  minds. 

The  speaker  s  own  most  persistent  work  as  a  naturalist  has  been 
done  in  collecting  fossils,  though  insects,  birds  and  plants  have 
been  collected  with  almost  equal  pleasure. 

There  is  great  delight  in  going  through  one's  collections  to  feast 
one's  eyes  on  some  rare  forms  possessed  by  few  others.  Each  time 
the  hand  rests  on  the  specimen  there  is  experienced  anew  the  wild 
delight  that  was  present  when  there  was  first  found  a  specimen  of 
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Miryptefms  pachychiruBt  Peialodua  alleffhaniensis, or  ffpdreiofw 
crinu9  kanaamnsis.  Each  detail  of  each  great  find  is  indelibly 
stamped  on  the  memory.  The  only  moments  of  regret  come  when 
it  18  remembtired  how  the  unfortunate  individual  who  has  been  so 
iodiscreet  as  to  ask  about  the  collections  has  been  bored  as  the  rare 
thiaga  have  been  brought  out,  their  possessor  forgetting  that  the 
poor  victim  knew  little  or  nothing  of  what  he  was  pleased  to  show 
him,  and  that  he  cared  even  less. 

As  a  teacher  of  the  sciences  anxious  to  discover  the  best  ways  of 
presenting  the  subjects  that  belong  to  his  department,  the  speaker 
ba8  asked  himself  and  others.  Why  do  naturalists  value  their  oollec- 
tions  so  highly,  and  why  were  most  scientists  first  naturalists  ? 

A  glance  through  the  reports  of  this  Academy  would  make  one 
marvel  at  the  amount  of  space  taken  by  lists  of  species  contributed 
by  its  members,  were  it  not  known  by  personal  experience  that 
naturalists  prize  their  collections  even  more  than  they  do  the 
knowledge  that  this  or  that  species  of  plant  or  animal  is  a  friend  or 
a  foe  to  the  farmer,  orchardist,  or  gardener. 

In  the  first  volume  of  proceedings  issued  by  this  Academy  there 
is  found  a  catalogue  of  plants,  by  J.  H.  Carruth,  with  additions  by 
F.  H.  Snow  and  E.  Hall ;  a  catalogue  of  birds,  by  F.  H.  Hnow ;  and 
a  collection  of  fact^  on  the  climate  of  Kansas,  by  F.  H,  Snow,  The 
lists  show  that  great  care  had  been  taken  to  make  them  as  complete 
as  possible.  They  occupy  more  than  half  of  the  apace  of  the 
volume,  and  must  have  been  very  helpful  toother  naturalieta.  The 
succeeding  eighteen  volumes  are  almost  equally  rich  in  lists  of 
epecies^in  all  more  than  ninety  different  lists,  Of  these,  tlower- 
log  plants  furnish  nearly  one- third  of  the  list,  and.  in  the  order 
named,  Coleoptera,  birds,  minerals,  fossils,  Lepidoptera  and  some 

alve  or  thirteen  other  groups  the  remainder. 

To  these  lists  of  species  shoald  be  added  numerous  lists  of  facts 
of  observation  and  experiment.  These  comprise  numerous  ref- 
erences to  work  done  in  chemistry,  physics,  meteorology,  mathe- 
raatice,  field  geology,  astronomy,  psychology,  and  philosophy. 

To  show  still  further  the  intense  interest  of  naturalists  in  col- 
lecting, a  few  members  of  the  Academy  have  been  asked  to  give, 
for  use  in  this  address,  the  number  of  species  represented  in  their 
private  collections. 

Mr.  Warren  Kuans,  of  McPherson,  reports  that  he  has  collected 
or  obtained  by  exchange,  since  1880,  5512  species  of  Coleoptera, 
diatribnted  among  38  families. 

Prof*  Alfred  W.  Jones,  of  Salina,  saye  that  during  the  past  ten 
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years  he  has  coUeoted  250  species  of  fossil  plants  from  the  Dakota 
sandstone ;  30  invertebrate  fossils  from  the  Mentor  Beds,  of  which 
8  were  new  to  science ;  and  300  species  of  marine  and  fresh- water 
shells. 

Mr.  B.  B.  Smyth  writes  me  that  the  state  collections  nnder  his 
charge  at  Topeka  contain  the  following  numbers  of  species  and 
specimens: 

Sp^ein.  Sp^etmena, 

Birds,  Goss  collection 768  1,680 

Birds,  state  collection 313  412 

Mammals 34  40 

Fishes,  Popenoe  and  Smyth 78  80 

Reptiles,  Popenoe  and  Smyth 33  42 

Insects,  Snow  and  Popenoe 889  3,713 

Herbarium,  Smyth 1,860  5,600 

Conchologrical    collection,   Quintard 

and  Smyth 640  5,250 

Totals 4,310  16,817 

Mr.  P.  F.  Crevecoear,  of  Onaga,  Kan.,  reports  the  following  very 
interesting  miscellaneous  collection : 

Speeiss,  SpeeimenB. 

Birds 150  150 

Mammals 9  11 

Snakes 4  12 

Lizards 4  15 

Frogs 4  6 

Fishes 2'  4 

Fossils 46  150 

Plants 350  500 

Archaeology 2  3 

Birds' eggs 54  300 

Crustacea 15  30 

Arachnida 21  50 

Neuroptera 38  70 

Orthoptera 47  90 

Diptera 137  275 

Hemiptera 383  750 

Hymenoptera 506  1,000 

Lepidoptera 630  1,260 

Coleoptera 4,100  9,450 

Totals 6,502  14,126 

Prof.  Theo.  H.  Scheffer,  of  the  State  Agricultural  College,  Man- 
hattan, one  of  our  authorities  on  spiders,  reports  160  species  in  our 
state,  4  or  8  species  of  daddy-long-legs,  and  1  species  of  scorpion. 

Our  most  inveterate  collector  of  vertebrate  fossils  is  Mr.  Chas.  H. 
Sternberg,  of  Lawrence.  His  more  than  thirty  years  of  experience 
in  digging  and  restoring  skeletons  is  probably  unequaled  in  the 
United  States. 
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Largely  while  in  company  with  Dr.  F.  H.  Snow,  the  following 
collection  of  insects  was  made  by  Eugene  Smyth,  a  young  man 
only  nineteen  years  old : 

Speeiea.  Specimens. 

Diptera 80  230 

Hymenoptera 148  380 

Neuroptera 28  90 

Orthoptera 75  215 

Lepidoptera .122  350 

Hemiptera 84  208 

Coleoptera 2,196  17,678 

Totals 2,733  19,151 

Prof.  P.  B.  Isely,  of  the  Wichita  high  school,  has  in  his  collec- 
tion 127  species  of  Kansas  Orthoptera,  as  well  as  quite  a  number 
of  species  representing  the  other  orders  of  insects. 

But  the  monumental  work  of  Dr.  P.  H.  Snow,  the  oldest  in 
membership  and  the  most  persistent  coUectdr  of  this  Academy,  is 
probably  without  an  equal  in  the  entire  western  hemisphere,  if  not 
in  the  whole  world,  when  we  consider  the  personal  character  of  this 
work.     Of  insects.  Doctor  Snow  reports : 

Speeiee.  Specimena. 

Coleoptera 9.060  63,000 

Lepidoptera 3,750  10,000 

Hymenoptera 2,050  10,500 

Diptera 3,340  28,000 

Orthoptera 300  1,500 

Neuroptera 200  1,000 

Hemiptera 500  5,000 

Kansas  spiders 55  500 

Myriapods 45  250 

Miscellaneous 200  1,000 

Totals 19,500  120,900 

Collected  in  1904-'05 1,500  50,000 

Making  a  grand  total  of 21,000  170,900 

The  account  of  Doctor  Snow's  work  as  a  naturalist  is  still  incom- 
plete, for,  in  addition  to  his  collection  of  insects,  should  be  counted 
his  early  work  on  plants,  his  collection  of  meteorites,  his  list  of  Kan- 
sas birds,  his  accumulation  of  data  bearing  on  Kansas  weather,  and 
his  boxes  of  fossils,  that  he  has  been  too  modest  to  enumerate. 

It  was  the  hope  of  the  writer  to  be  able  to  give  several  other 
lists  of  collections  made  by  members  of  this  Academy,  but  the 
data  were  not  received  in  time  for  this  paper. 

Youi  speaker's  own  craze  for  collecting  has  led  him  to  load  his 
cabinets  with  fossils ;  and  he  is  very  proud  of  the  fact  that  he  has 
collected  fossil  invertebrates  and  vertebrates  from  Massachusetts 
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to  Oalifornia,  and  in  every  rock  group  from  the  Potsdam  sandstone 
to  the  Tertiary — in  all,  700  or  800  species  of  fossils  and  200  or  300 
spooies  of  rooks  and  minerals. 

The  search  for  natural-history  specimens  is  but  one  of  the  many 
foriiiB  of  the  collecting  activity.  As  the  speaker  observed  in  a 
paper  read  at  the  Manhattan  meeting  of  this  Academy,  the  love  of 
ooUooting  is  well-nigh  universal,  and  the  usefulness  of  the  thing 
collected  has  little  influence  with  the  collector.  To  get  something 
aotue  one  else  has  not,  or  something  that  is  handsomer  than  that 
posaOBsed  by  another,  is  balm  to  the  feelings,  and  is  inherent  in  all 
life  tendencies,  whether  of  man  or  of  the  lower  organisms. 

Mixlern  psychology  teaches  that  the  mainspring  of  the  will  lies 
in  the  feelings  and  emotions,  and  not  in  the  intellect,  as  waa  once 
iH^Ueveil.  We  do  what  we  desire,  not  what  the  intellect  advisea 
The  student  of  social  ethics  has  long  since  learned  that  the  feelings 
uroutHKl  by  possession  and  by  rivalry  are  most  potent  in  determin- 
ing ciMuluct.  This  is  explained  by  the  scientist  who  haa  formn- 
latiKl  theories  c^mceming  heredity,  by  a^rming  that  the  feelings 
Hr^nistnl  by  po6»easion  and  rivalry  are  racial  in  their  character,  and 
are«  ther\^fore«  inherited,  subconscious  tendencies  in  the  individual ; 
and  that  this  is  why  they  are  so  powerful  in  determining  what  we 
ahtill  or  shall  not  do. 

To  iUustmte  the  |x^wer  of  these  subconscious  tendencies  over 
the  iiuiividual  who  ohaui'^es  to  be  a  naturalist  or  even  a  collector  of 
iuer\^  ouriv>«iitit*s^  please  trj*  to  imavrine  the  correct  answers  to  the 
fv^Uv^win^  iiut^stions :  Why  should  Doctor  Horn  pay  fifty  dollars 
f\^r  H  iuu^le  Ivetle  ^  What  was  therv*  alx^ut  a  tiger- beetle,  the  Am» 
Av*oi*V*i  x-VvfVjVffi^r/'uV,  that  was  s<>  valuable  or  interesting  that 
the  mus^nuus  of  Kur.>^v  and  America  wen?  anxious  to  pay  Doctor 
Suv>w  twvtity-tive  vtv>lUn?  a  heavi  for  them  :■  What  is  there  aboat  a 
ltv'|nv>al  butterrtv  that  should  cause  ooUeotors  to  j^v  $100  or  $300 
f\Mr  a  *i:icU*  s|xvituen  ^'  And  vrhv  should  tuiUions  of  dollars  be  in- 
\>^«itt^\l  iu  vt^ttvvlevl  |vi5tai^ssta:u|>?  by  stastip  coUeotois  in  Eoiope 

r,u*r^*  who  have  n^^vier  :tiAOe  a  vxCcVtiori.  5*ive  of  si:vrr  ^Tid  or 
|v*^vr  v;,vl;i.Ts^  wfeo  ctAve  :i5>ver  nurtttxi  their  r*o£>C  v.vLlTv:ir.ir  deaden- 
oi;'<  ir,  ^hx"  vUrvvSiior,  of  :i3i:un^htst:orY  s|w*i^j.easw  dad  h  iie«rij 
iv,*  iVis^K^*  Vo  ritr^k'T^arivi  >rhY  such  w'ork  3Ls  ;hA?  ivrfoxtEt'^d  by 
IXx^vor  Sr^^^w  Vjls  such  :ji  jvwvrfu'.  A::r*oi::o'V,  fo.r  r-A^^^riiLiscs^ 

v^^f  <u:vr.^^r  Louis  Acwi^s.  n^'.x'if,  a:  :h^  h^i-urh:  .^£  his  fttine  is  a 
V<A>«\o  l;v5;i:vr  i.v-ji  i^^  pr.^ifeis^cr  oif  s-.xv.^-  a:  Uxr^-^jLTvL  sp?c:  se^r- 
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bim  inquired  of  a  farmer  if  he  had  men  Profeisor  Agaesiz  that 
moroiDg.  The  farmer  looked  up  from  his  work  in  surpme,  and 
told  the  gentteman  that  Louis  Agassiz,  the  great  naturalist,  lived 
at  Cambridge,  Mase.,  and  that  he  guessed  he  would  have  to  go 
there  to  find  him-  ** There  are  no  etrangers  here,**  the  farmer  ad- 
ded, ''except  a  crazy  old  Dutchman  who  is  over  in  the  field  yonder 
fsatohitig  butterflies  and  bugs."  The  thrifty  collector  of  lucre  felt 
uo  atfiuity  for  a  "Dutchman'"  catching  insects. 

One's  ability  to  appreciate  the  collections  of  another  seems  also 
to  stand  in  direct  ratio  to  his  stock  of  general  information. 

Soon  after  the  civil  war  General  Custer  led  an  exploring  eKpe- 
dition  to  the  Black  Hills*  On  the  invitation  of  the  government, 
several  eminent  men  of  science  accompanied  the  troops.  As  the 
Sioux  Indians  were  then  very  boBtile.  and  the  men  of  science  in* 
sisted  on  making  side  trips  for  the  purpose  of  collecting  natural* 
history  specimens,  each  scientist  was  attended  by  a  guard  of  six 
soldiers,  much  to  the  discomfort  of  the  latter  and  the  inconvenience 
of  the  former.  One  day  the  most  persistent  collector  escaped  from 
his  guard  of  soldiers  and  wondered  off  into  the  bills,  where  he  was 
quickly  pounced  upon  by  the  Sioux.  The  ludianB  thrust  their 
hands  iuto  his  pockets  and  colk^oting  bag  for  plunderj  and  were 
disgusted  to  find  that  they  contained  plants,  fossils,  lizards,  and 
other  material  dear  to  the  heart  of  a  naturalist,  but  worthless  trash 
to  Indians,  and  were  exceedingly  puzzled  to  know  what  sort  of 
man  they  bad  captured.  While  the  savages  were  discussing  the 
nature  of  their  queer  captive,  the  naturalist  saw  a  rare  butterfiy, 
and»  forgetful  of  everything  else,  started  oil  on  a  run  to  effect  its 
capture.  He  soon  returned  and  proudly  exhibited  his  prize  to  the 
India ns<  This  decided  them,  and  the  chief  took  him  gently  by  the 
«leeve,  led  him  to  a  distant  ridge,  and  pointed  the  way  to  Custer's 
camp.  The  Indians  had  concluded  that  the  naturalist  was  lnsan6| 
and  thus,  according  to  their  belief ^  was  under  the  special  care  of 
Ihe  Great  Spirit;  otherwise  he  would  have  been  put  to  death  for 
invading  their  country. 

The  farmer  thought  that  the  naturalist  was  spending  his  time 
foolishly ;  the  Indians  believed  that  he  was  crazy ;  and  it  is  not  sura 
but  that  each  one  of  us  thinks  that  the  other  naturalists  would  show 
better  sense  by  collecting  our  specialty, 

I  have  dwelt  thus  fully  on  the  deep,  unreasoning  love  with  which 
a  collector  regards  the  specimens  in  his  own  cabinet,  in  part  to  make 
plain  the  cause  of  certain  serious  mistakes  made  by  naturalists  in  pub- 
liehiog,  as  interesting  matter  to  the  world  in  general,  the  results  of 
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their  labors,  mistakes  which  have  been  repeated  by  too  many  science 
teachers  in  the  classroom. 

Lists  of  plants,  insects,  and  other  invertebrates,  fish,  amphibians, 
reptiles,  birds,  and  mammals,  and  detailed  sections  of  geological 
strata,  with  lists  of  the  included  fossils,  are  of  most  interest  and 
value  to  the  one  who  made  the  list  or  section,  are  of  some  value  to 
a  few  specialists,  and  are  of  no  interest  or  value  to  the  general  reader. 
In  the  classroom  their  value  is  the  same  as  that  of  the  algebraic 
quantity,  x. 

Tons  of  scientific  reports  are  gathering  dust  in  private  and  public 
libraries  because  99  readers  out  of  100  care  nothing  for  them.  Lists 
of  species  of  plants,  shells,  insects,  vertebrates,  fossils  and  minerals 
are  seldom  read  save  by  those  who  desire  to  make  exchanges  and 
who  are  enthusiastic  collectors. 

Ekiitors  of  periodicals  intended  for  the  general  reader  have  learned 
by  severe  exp^ence  what  matter  pleases  their  patrons  best.  I 
quote  the  following  from  an  advertising  circular  issued  by  the  New 
York  Independent:  "There  is  a  prevalent  belief  among  editors 
that  the  average  reader  hates  science  and  will  turn  against  any 
journal  which  attempts  to  force  it  down  his  throat.  Nevertheless, 
we  regard  it  as  much  our  duty  to  get  accurate,  authoritative  ac- 
counts of  discoveries  in  science  as  it  is  to  record  a  battle  or  a  royal 
marriage." 

We  all  know  that  the  Independent  is  right,  and  the  inference  is 
plain.  All  reports  of  scientific  work  to  be  read  by  a  willing  public 
should  be  issued  in  two  or  three  parts.  One  part  might  contain  the 
detailed  account  of  experiments  performed,  uninteresting  save,  to 
the  specialist ;  the  long  story  of  how  the  observations  were  made, 
interesting  chiefly  to  the  one  who  made  the  observations ;  and  the 
long  lists  of  names  of  the  specimens  collected,  valuable  mostly  in 
making  exchanges  and  in  exciting  the  envy  of  other  collectors. 
The  second  part  could  be  made  to  show  what  great  and  valuable 
truths  had  been  learned  by  experimentation  or  field  observation, 
and  how  the  species  collected  are  related  to  man's  welfare  or  may 
be  made  to  contribute  to  his  comfort.  A  third  part  should  be  pre- 
pared  so  as  to  be  of  assistance  to  students  and  to  all  others  who  de- 
sire to  become  naturalists.  It  should  provide  some  easy  method  of 
learning  what  naturalists  have  discovered  and  of  getting  the  sci- 
entific names  of  species  of  minerals,  plants,  and  animals.  To  this 
end,  natural-history  manuals  provided  with  easily  understood  keys 
and  glossaries  ought  to  be  provided  for  the  use  of  young  natural- 
ists and  others  little  skilled  in  determining  species. 
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The  United  States  Geological  Survey  and  the  state  experimeiit 
etationBT  after  years  of  trial,  have  decided  to  publish  two  distinct 
eeries  of  buUetlDs  and  monographs,  one  for  specialists,  and  the 
other  for  those  interested  iii  the  eoonomie  work  of  the  survey  and 
the  experiment  stations  in  the  several  states. 

While  the  United  States  Geological  Survey  has  not  as  yet  seen 
fit  to  issue  manuals  and  keys  for  the  ready  determination  of  fossils, 
minerals,  and  rocks,  the  Smithsonian  Institution  has  published  in 
its  reports  several  exceedingly  valuable  papers  containing  keys  to 
species  which  have  been  very  helpful  to  naturalleta,  Some  of  the 
monographs  issued  by  our  Kansas  University  have  ajarved  excel- 
lently the  same  purpose. 

Our  own  volume  of  prooeedinga  is  perhaps  too  small  to  admit  of 
sharp  classification  of  the  papers  on  the  basis  of  their  scientific  or 
economic  value;  but  the  lists  of  species  and  similar  bald  enumera- 
tions of  data  might  be  published  separately,  in  pamphlet  form,  for 
the  use  of  epeoialists. 

Yoor  speaker  is  confident,  ladies  and  gentlemen  of  the  Academy, 
thtft  we  ehflll  receive  larger  favors  from  our  state  legislature  when 
we  in  our  explorations  and  reports  pay  more  attention  to  the  eoo- 
nomio  and  educational  interests  of  the  people  of  Kansas. 

It  18  a  generally  accepted  truth  that  naturalists  love  their  work, 
love  its  exact  methods,  love  its  honest  conclusions;  that  they  love 
their  work  more  than  they  do  their  own  comfort,  more  than  Uiey 
do  money,  and  even  more  than  life  itself ;  and  that  they  are  seldom 
gnilty  of  seeking  wealth  dishonestly*  But,  from  the  nature  of  their 
inherited  subconscious  tendencies,  naturalists  are  not  altruists. 
They  may  love  the  collections  of  another,  but  not  the  collector, 

It  is  said  of  one  of  our  most  eminent  paleontologists  that  it  was 
never  safe  to  leave  him  alone  with  the  fossils  of  another  unless 
they  were  in  drawers  aud  the  drawers  were  locked. 

It  is  certainly  right  to  love  our  collections,  to  love  our  science 
work ;  but  it  ia  also  certain  that  we  need  to  specialize  in  the  direc- 
tion of  economic  value  and  educational  value  more  than  ever  be- 
fore, both  because  it  is  right,  and  because  the  people,  the  legislatures 
and  the  men  of  wealth  properly  refuse  money  for  scientific  surveys 
and  scientific  institutions  unless  the  work  promises  to  be  of  direct 
as  well  as  indirect  value  to  the  people  at  large,  The  sudden  end- 
ing of  many  naturaU history  surveys  at  the  hands  of  state  legisla- 
tures and  the  difficulty  of  getting  appropriations  for  most  scientific 
purposes  should  convince  the  most  inveterate  collectors  that  they 
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ow<?  something  to  others  as  well  as  to  themselves  and  their  ool^ 
lections. 

The  interests  of  the  schools  lie  in  the  same  direction  as  the  in- 
terests  of  the  people.  In  days  past  we  have  been  guilty  of  think- 
ing that  names  and  classifications  and  a  little  morphology,  with  a 
mcxlicum  of  internal  structure,  were  all  that  any  student  would 
oare  to  know  about  our  insects,  birds,  fossils,  and  plants.  But 
m(Klern  and  wiser  science  teaching  demands  that  pupils  get  a 
knowledge  of  fewer  things  discovered  by  others  and  of  more  things 
leanuxl  by  their  own  efforts.  Knowledge  in  its  dynamic  forms, 
rather  than  information  in  a  static  condition,  is  what  the  schools 
n(^(Hl;  hence  the  text- books  must  be  suggestive,  stimulating,  and 
healthful,  rather  than  satisfying.  The  students  must  be  induced 
to  collect  largely  and  widely,  both  objects  and  information,  in  the 
field,  in  the  laboratory,  and  in  the  library.  They  need  to  know  a 
Utile  of  how  others  collect  and  what  they  discover — just  enough  to 
serve  hh  a  stimulus  to  personal  effort.  As  all  know,  every  day  of 
tln^  student's  life  must  be  fruitful  of  results;  days  must  not  pass  in 
fruitless  waiting,  as  is  the  experience  of  most  naturalists  in  field 
and  laboratory.  Hence,  manuals  giving  the  essentials  of  what  is 
known  of  each  form  of  life  of  economic  and  scientific  importance, 
and  of  each  valuable  rock  and  mineral,  keys  for  the  easy  identifica- 
tion of  every  species  known  in  Kansas  and  suggestions  opening 
the  >i'ay  to  valuable  lines  of  inquiry  should  be  accessible  to  evety 
student  and  young  naturalist  in  our  state,  and  should  be  prepared 
by  our  most  capable  men  of  science. 

It  is  exceedingly  unfortunate  that  many  teachers  should  feel 
that  the  items  of  information  contained  in  physiologies  and  in  old- 
faahiontHl  natund  histories  are  so  important  that  they  should  be 
memorized  by  their  pupils  in  a  purely  mechanical  way.  The  re- 
sults an^  of  course  disastrous.  No  wonder  the  sciences  as  taught 
in  nuuiy  of  our  high  scluxils  and  in  the  grades  are  disliked  by  the 
pupils  and  an*  Ivirren  of  valuable  outcome.  You  who  have  read 
oxHiuination  j^ajH^rs  fn.>m  these  schools  may  perhaps  remember 
*iMne  of  the  wonderful  items  of  misinformation  secured  by  this 
orHuiming  of  valuable  facts  of  experience  gathered  by  another. 

A  few  sampKn?  of  thivgte  misfit  groujis  of  unrelated  ideas,  gathered 
frvMU  sourvH^  that  shall  U*  nameless,  are  given  as  illustrations: 
"The  alligator  is  the  larg\*st  insect  of  North  America."  "Trypfiin 
ohan>^>s  indigt»stible  fvKxl  into  proteid."  ''The  undigested  food 
J^H^  to  the  p\U-bladder"     "Things  that  are  tH|ual  to  each  other 
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are  equal  to  anything  else/*     **The  oorniferoua  limestone  is  a  rock 
in  which  fossil  corn  is  found/' 

Thus  far  there  have  been  considered  the  work,  respon&ibilitiei 
and  duties  of  the  naturalist. 

The  work  of  the  scientist  may  properly  be  considered  next,  for 
he  follows  the  naturalist  in  line  of  ascent.  Nalnral  history  becomes 
natural  science  when  its  facts  are  arranged  in  an  orderly  way,  or  so 
as  to  show  laws  of  sequence  and  underlying  principles.  The  scien- 
tist is  the  on©  who  olaseifies  the  facts  of  observation  so  as  to  reveal 
underlying  and  related  principles,  and  evolves  from  the  observations 
and  principles  his  great  inductions  in  the  form  of  theories  respect- 
ing heredity,  cell  activities  in  plants  and  animals,  social  economics, 
the  formation  of  the  earth,  the  constitution  of  atoms  and  molecules, 
thedevelopmeot  of  the  great  religions,  the  origin  of  plants^  animals, 
and  even  man,  and  observed  facts  in  many  other  lines  of  research. 
Perhaps  the  wonderful  discoveries  of  truth  made  by  the  natural- 
iat*soientist  are  due  in  large  measure  to  his  remarkably  exact  classi- 
fications of  what  he  has  learned  by  observation,  experinitrnt,  and 
reading.  While  these  classifications  lia%^e  yielded  rich  returns  in 
new  truths,  both  during  their  construotion  and  in  their  completed 
form,  they  have  also  served  a  most  important  use  in  directing  the 
investigations  of  students  along  fruitful  lines  of  research,  and  in 
opening  the  way  for  mechanics  and  inventors  to  discover  new  ways 
in  which  known  forces  may  be  harnessed  for  the  use  of  man. 

While  the  labors  of  scientists  have  brought  untold  wealtli  toour 
industries,  they  have  resulted  in  mixed  blessings  to  our  schoolsj 
colleges^  and  universitiea 

The  scientist  so  loves  his  classifications  and  theories  that  he  is 
loth  to  have  them  materially  modified.  In  the  classroom  he  is  very 
apt  to  teach  that  they  embody  the  whole  truth  and  nothing  but  the 
truth.  As  a  consequence  his  pupils  become  non- receptive  to  even 
obvious  inductions  of  new  truth. 

Luther  Bur  bank  has  tried  to  work  with  university  graduates  on 
his  world-renowned  farms  at  Santa  Kosa  and  Sebastopol  in  his 
plant-breeding  experimenta,  but  h©  has  never  been  able  to  keep  in 
ionrice  a  single  university  student  "Time  and  again  some  enthusi- 
Bstio  young  fellow,"  according  to  W.  S.  Harwood  in  *'New  Creations 
in  Plant  Life"  (  page  138)/*  would  enter  upon  the  work,  and,  bred  to 
the  nomenclature  and  traditions  of  the  scientists,  would  at  once  be- 
gin enlightening  Mr.  Burbank  on  the  beet  plan  to  follow  in  a  given 
instance,  forgetting  that  tiie  silent  man  patiently  listening  to  him 
stood  at  the  liead  of  the  plant- breeders  of  the  world," 
-3 
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Used  properly,  the  indnotions,  hypotheses,  classificationB  and 
theories  of  the  scientist  have,  as  we  all  know,  high  educational 
value.  Even  the  classifications,  the  most  formal  of  all  the  work  of 
the  scientist,  serve  an  excellent  purpose  in  training  students. 

Some  classifications  of  ideas  or  names,  such  as  those  found  in 
tha  dictionaries  and  cyclopedias,  are  too  simple  to  be  in  them- 
'  selves  valuable  factors  in  education,  but  many  of  the  classifications 
of  animals,  plants,  minerals  and  chemicals  are  so  exact  in  the  use 
of  terms,  and  are  so  complex  in  structure,  that  no  student  can  run 
down  to  its  appropriate  species  any  specimen  in  natural  history 
without  having  previously  made  a  careful  study  of  the  form  to  be 
classified.  The  classification  of  plants  in  Gray's  "  Flora  "  has  served 
as  a  stimulus  to  exact  observation  to  a  generation  of  amateur  bota- 
nists, and  so  have  similar  works  on  vertebrates,  birds,  and  insects. 

I  do  not  need  to  advocate  in  this  presence  the  cause  of  the 
schoolmaster  who  wishes  to  make  better  naturalists  and  scientists 
of  his  pupils;  but  I  fear,  sometimes,  the  most  of  us  need  to  be 
urged  to  make  more  strenuous  efforts  in  this  direction. 

With  a  view  to  throwing  light  on  the  problem  of  conflicting 
evidence  in  court-rooms.  Professor  Von  Liszt,  of  Berlin,  Germany, 
arranged  a  qucurel  between  two  of  his  students,  the  other  twenty- 
three  to  have  no  suspicion  that  the  event  was  planned. 

At  the  appointed  time  the  quarrel  took  place,  amid  tremendous 
excitement.  The  professor  finally  put  a  stop  to  it.  A  week  later 
he  lectured  on  '*  Evidence,"  having  in  the  meantime  taken  the  testi- 
mony of  all  those  who  witnessed  the  quarrel.  Out  of  the  twenty- 
three  well-educated  young  men,  the  testimony  of  no  two  was 
exactly  alike.  No  fewer  than  eight  different  persons  were  named 
as  the  originator  of  the  fight,  in  which,  actually,  but  two  had  been 
concerned. 

The  actual  firing  of  a  pistol  was  accurately  described  by  nearly 
all,  but  there  were  four  separate  versions  of  the  period  of  the  quar- 
rel at  which  it  was  fired.  The  professor's  way  of  quelling  the  dis- 
turbance was  described  in  eight  different  versions. 

"You  are  like  most  persons,"  Professor  Von  Liszt  told  his  stu- 
dents  after  reporting  the  result  of  this  inquiry.  "  You  look,  but  you 
do  not  see.  It  is  not  wilful  perjurers  who  impede  the  course  of 
justice'— such  persons  are  few — but  careless  people  like  yourselves, 
who  have  not  trained  the  eye  to  report  to  the  brain  accurately  what 
it  beholds." 

Throughout  the  major  portion  of  the  work  in  botany  at  the 
State  Normal,  students  are  asked  to  report  what  they  see  and  not 
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what  they  infer ;  and  yet  this  rule  is  anintentionally  violated  from 
one  to  three  times,  on  the  average,  during  each  recitation.  The 
etudents  prepare  in  class  detailed  deecriptions  of  plants  tht^y  are 
studyiDg,  and  then  determine  the  species  by  using  Gray's  *' Flora'* 
with  its  several  keys.  After  each  statement  of  a  characteristic  in 
the  key  the  student  must  prqnoance  judgment,  subject  to  the  criti- 
cism of  the  class  and  teacher  In  this  way  the  s^tudenta  are  led 
not  only  to  observe  closely^  bat  also  to  cultivate  the  habit  of  truth- 
tellings  a  practice  that  is  exceedingly  rare  even  in  brief  con  versa* 
tions.  The  ability  to  classify  a  specimen,  while  in  itself  a  pleasure, 
aleo  doubles  the  pleasure  of  collecting,  as  all  know  who  have  tried 
it,  and  greatly  increases  the  range  of  objects  collected. 

As  before  stated,  the  young  naturalists  of  Kansas  sadly  lack 
keys  to  Kansas  specimens,  and  manuals  describing  their  habits  or 
qualities  and  economic  importance. 

Now  that  the  members  of  this  Academy  have  prepared  fairly 
C4>mplete  lists  of  the  raaraals,  birds,  reptiles,  amphibians,  fish,  in- 
sects and  other  invertebrates ;  and  of  the  algae,  fungi,  mosses,  ferns 
and  flowering  plants  of  Kansas,  why,  as  before  suggested,  may  not 
this  Academy,  through  special  cotDraitteeSt  take  up  the  work  of 
preparing  natural  histories  of  our  animals  and  plants,  each  history 
having  its  working  key  to  the  groups  deecribed  ?  "Other  states  have 
prepared  these  manuals  with  predominant  economic  features,  and 
why  may  not  Kansas  ?  It  must  be  done  largely  as  a  work  of  love ;  but 
a  wonderful  impetus  would  thus  be  given  to  the  study  of  the  sci- 
ences by  the  members  of  this  Academy,  by  the  students  in  the  vari- 
ooB  schools  of  the  state,  and  by  independent  workers  throughout 
Kansas, 

The  third  and  highest  stage  in  the  development  of  the  sciences 
is  that  of  philosophy,  a  stage  in  which  we  love  wisdom  for  its  own 
sake:  where  man  comes  nearest  **to  thinking  tbe  thoughts  of  God 
after  Him.*' 

When  naturalietB  have  collected  an  abundance  of  data  from  the 
various  fields  of  research  among  the  myriad  forms  of  plant  and 
animal  life;  when  scientists  have  classified  these  data  in  all  possible 
ways,  using,  for  instance^  as  bases,  form,  atructure,  food-getting 
habits,  modes  of  offense  and  defense,  tendencies  to  variation,  methods 
of  development  from  the  fertilized  egg,  and  the  lines  of  development 
of  the  fossil  forms  dug  out  of  the  crust  of  the  earth;  and  when 
master  scientists  shall  have  taken  these  classifications  of  the  ob- 
served facte,  and  all  the  hypotheses  and  theories  of  science,  and 
shall  have  sorted  and  arranged  them  with  due  regard  to  perspective. 
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t}inn  olwervntioQ  towers  will  be  erected,  with  tops  lifted  so  far  above 
tho  b<^wil(lering  maze  of  the  myriad  facts  of  observation  that  wide 
Biirvoyfl  can  bo  made  of  the  dominant  truths  of  God's  universe,  and 
hoiivon-nmohing  generalizations  be  made  by  these  master  scientists, 
i\w  truo  i)hih)8ophers. 

The  Hrinntific  method  of  research  provides  that  deduction  shall 
fallow,  not  precede,  induction.  The  visions  of  truth,  the  induc- 
tions of  the  scientist-philosophers,  help  wonderfully  in  rectifying 
tho  work  (»f  tho  systematist,  and  in  showing  the  naturalist  where  to 
olworvo,  whrro  to  experiment,  and  where  to  collect. 

This  world  does  not  need  more  potential  energy  so  much  as  it 
noods  i(»  know  how  to  transform  more  of  it  into  useful  forms  of 
kinotio  iMiorgy.  So  in  the  formation  of  the  collecting  habit,  we  do 
not  niM»(l  to  urgo  more  people  to  make  collections,  but  we  do  need 
to  ur^ro  inon*  pt»ople  to  make  collections  that  are  valuable,  that 
nro  UHrfnI. 

It   in  tt>  be  deplored,  for  instance,  that  sane  men  and  women 
nhould  use  vahmble  time  in  making  collections  of  buttons,  tobacco 
togfi.  old  Hhoes.  luggage  labels,  and  postage-stamps.     Not  only  do 
•  8Uoh  inUleotors  ^iiste  time  and  effort  on  their  collections,  but  they 

I  iilno  waste  energy  in  the  form  of  hard  cash.     One  European  col- 

'  lootor  was  ik>  dominated  by  the  subconscious  craze  for  the  posses- 

sion o{  ran^  s|HHMmens  that  he  paid  $3500  for  a  poorly  printed 
two-eont  stamp  issued  sv^>me  years  since  by  Hawaii.  A  blue  stamp 
issuini  by  a  l^ltimore  |x^t master  before  our  general  government 
tvH^k  ohansT^^  of  the  mails  sells  for  $4400.  and  a  one-cent  stamp  is- 
sutsl  by  Mauritius  in  1S47  sold  recently  for  $4^40.  A  Confederate 
silver  dollar  is  vhUuhI  at  $loOO.  and  one  i^ueil  by  the  United  States 
in  1^>I  is  quot^nl  at  $UXX\  This  craze  for  ran?  things  assumes  a 
psutHio-HtoT^ry  phas»i>  when  collectors  off^r  $^000  for  an  eigbtb- 
vvuturv  r.^anu:!K^ripl  of  Homer  s  "Iliad/'  $^>4o0  for  the  original  raann- 
SK^ripl  of  S^\^n*s  *•  Lady  of  the  Lake,"and  $o5oO  for  the  aotobiogFaphy 
of  Iw^mi  Ne'iSv^n  in  his  own  handwriting. 

Kxen  nsir.rA.'hisiv^Ty  s|x-ciniens  brini:  ahsr.niJy  high  prices.  A 
KxvKx  Mo;r.iu;r.  pr^^s^xv'or  ate  for  broAkfust  six  e^^r?  of  the  Yellow 
V:.<n*sa;i1..  av;.^.  aNAr."it\^*  un  n:ir*ui<>s  Uier.  'o  ire  di^x^mfort  of  bis 
a-ic^^srAT  *'.rcsr.!i^  \hf^^  :>.•;  C'^::^^?!^  w^tv  w.^t:>.  c ^aov^v  $UY»  e«ch.  At 
'i\\<  uwic  ci  ;.:i-  \\\\\y  s^Tf^TA  in  H^V.i.v.-ia,  V;:r..iri\i-dojAT  lulip  bulbs 
x^v  ri^  tNv.V;  r."  **.r. .  J^r.  *i  \  >  v^ r.ssv  *\  > d <^ i .  at  b;; '. ^.'is  ^.-s oi  r*n l■v^mn:  v-va . 

T  h  0  '.  r; .;  ,*.  »■  I . .'  r.  s  .i  '* ':.  i  iv;  t'-'j'j  •  \si » y  l'  \  '».«>!. )  h  t  r  a' >».*^  5»e  nv  a  most 
r\.v';"rr.;    v .-"^P*^^    '••"■  »'*>"TTtW.r.c  ';  i    "..vpi:f;\n  i:iii;:<"*noins  of  the 
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not  so  much  a  naturalist  or  scientist  as  philosopher;  and  yet  his 
philosophic  grasp  of  first  principles  enabled  him  to  correct  his 
friend  Huxley,  one  of  the  greatest  of  comparative  anatomists,  and 
Hewlings  Jackson,  a  very  eminent  authority  on  the  pathology  of 
the  nervous  system,  in  some  questions  of  fact  respecting  the  com- 
parative  anatomy  and  pathology  of  the  cerebellum. 

Spencer  had  had  very  limited  opportunities  for  studying  the  com- 
parative anatomy  of  animals ;  but  his  mind,  skilled  in  philosophy, 
had  seized  and  retained  the  essential  facts  of  comparative  anatomy 
as  they  were  presented  to  him  in  conversation,  in  the  course  of  his 
reading,  and  in  his  limited  opportunities  for  observation,  and  he 
was  thus  enabled  to  correct  specialists  in  their  own  fields  of  re- 
search. 

These  remarkable  powers  of  the  scientist-philosopher  seem  at 
times  almost  miraculous  to  those  uneducated  in  scientific  methods. 
He  tells  the  astronomer  where  to  point  his  instrument  to  discover 
a  new  world.  The  astronomer  obeys  and,  behold,  it  is  there !  Or 
he  tells  the  chemist  that  elements  of  certain  atomic  weights  are 
needed  to  fill  gaps  in  the  arrangement  of  the  elements  according  to 
the  periodic  law,  and  the  chemist  goes  to  his  laboratory  and  finds 
them. 

In  a  paper  read  at  the  Topeka  meeting,  objection  was  made  by 
your  speaker  to  the  attempts  of  certain  biologists  to  make  biology 
a  mathematical  science,  as  are  physics,  chemistry,  and  astronomy. 
It  was  declared  in  the  paper  that  the  mathematician  is  concerned 
with  the  investigation  of  certain  exactly  statable  postulates  or  hy- 
potheses; that  in  biology,  on  the  contrary,  the  one  who  uses  the 
method  of  the  mathematician  can  meet  only  with  wrong  results,  for 
life  obeys  no  law  other  than  its  own  highest  good,  and  this  cannot 
be  stated  in  mathematically  exact  terms.  If  the  following  para- 
graphs taken  from  Science  are  true,  the  above  statement  seems  to 
need  modification. 

In  Science  for  August  11,  1905,  Dr.  George  Bruce  Halstead,  of 
Kenyon  College,  Gambier,  Ohio,  discusses  the  relationship  of  biol- 
ogy to  the  new  mathematics,  the  mathematics  that  has  given  us 
the  non-Euclidian  geometry.  I  quote  from  this  article.  Doctor 
Halstead  says: 

"Thus,  as  the  Russian,  AlexeiefF,  has  pointed  out,  after  the  con- 
tinuity world  scheme  had  captured  the  fundamental  natural  sciences 
— geometry,  mechanics,  astronomy,  physics,  chemistry — had  en- 
trenched itself  in  them  and  dowered  them  with  generality,  uniform- 
ity, universality,  it  went  over  gradually  with  scientific  investigators. 
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by  habit,  bo  to  say,  into  flesh  and  blood,  and  began  to  penetrate 
and  dominate  in  physiology,  in  psychology,  in  sociology,  in  biol- 
ogy. .  .  .  So  we  have  the  doctrine  of  a  fatalist  causality,  denial 
of  efficient  freedom  of  the  will,  belittling  of  the  idealistic  endeavor 
of  mankind;  hence  the  pessimistic  attitude  toward  the  whole  of 
human  existence.  .  .  .  But  the  latest  advances  in  mathematics 
have  rendered  unnecessary  for  biology  the  wearing  of  this  misfit 
garment. 

**The  new  mathematics  gives  now  a  standpoint  for  the  explana- 
tion and  treatment  of  natural  phenomena  from  which  the  biologic 
elements  need  not  be  suppressed.     .     .     . 

"The  continuity  thought  way  strives  to  reduce  all  phenomena  of 
nature  to  a  general  mechanism  with  fate-determined  movement. 
Just  contrary  to  this,  then,  is  the  view  that  living  nature  is  a  ration- 
ally correlated  realm,  in  which  everything  is  harmonic,  shows  adap- 
tation, strives  toward  perfection." 

This  discovery  that  discontinuous  variation  in  biology  is  in  ac- 
cord with  non-Euclidian  mathematics  relieves  students  of  life 
problems  from  the  necessity  of  declaring  that  the  method  of 
studying  the  life  sciences  differs  widely  from  the  method  of  study- 
ing the  mathematical  and  physical  sciences.  Darwin  tried  to  con- 
form in  his  great  theory  of  evolution  to  the  Euclidian  continuity 
theory  of  mathematics ;  but  the  occurrence  of  sports  among  plants 
and  animals  was  fatal  to  his  theory  of  continuous  variation.  Dar- 
win's appeal  to  natural  selection  to  account  for  wide  gaps  in  the 
ranks  of  plant  and  animal  species  also  failed,  for  nature  could  se- 
lect or  reject  only  what  life  offered ;  and  life  has  always  persisted 
in  offering  those  forms  of  individuals  which  contain  parts  possessed 
by  generations  of  ancestors,  and  rarely  a  form  with  a  few  parts, 
found,  perhaps,  in  one  individual  in  a  million,  never  before  found 
on  earth.  These  individuals,  those  given  the  new  structures,  and 
called  sports  or  mutations,  cannot  be  accounted  for  by  peculiari- 
ties of  environment,  for  they  and  the  environment  may  or  may  not 
agree. 

Burbank's  experiments  in  plant- breeding  have  demonstrated 
that  each  species  is  the  sum  total  of  all  past  strains  of  heredity 
more  or  less  modified  by  their  interaction.  When  several  species 
are  crossed  by  pollination,  no  man  knows  what  may  be  the  out- 
come.  In  100,000  hybrids  produced  by  such  crossing,  Mr.  Burbank 
found  all  shades  of  intermediate  characters  and  many  new  ones. 
Selecting  from  these  hundreds  of  thousands  of  hybrids  those  that 
possessed  the  qualities  he  desired,  and  destroying  the  rest,  Mr. 
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Burbank  hag  obtained  dozens  of  new  forms  of  fruits,  flowerB,  and 
forage  plants.  By  hybridization  and  selection  lie  has  been  able  to 
cbang8t  almost  at  will,  old  hereditary  instincts  and  obtain  the  new 
ones  he  desired.  Slightly  modifying  Mr.  Burbank's  statements 
respecting  his  work,  be  may  be  said  to  have  fonod  in  his  ten  or 
fifteen  years  of  wonderful  experimentation  that  the  powers  pos- 
eeesed  by  life  are  the  resultant  of  a  mixed  heredity  from  thousands 
of  ancestors,  and  are,  and  have  been,  modified  by  life  to  better 
meet  the  conditions  imposed  by  environment. 

Thus  the*  observations  of  Burbank  as  to  what  constitutes  the 
true  mainsprings  of  variation  have  still  further  emancipated  life 
from  the  Darwinian,  materialistic,  continuity  theory  of  variation. 
Thus  enthroned  in  the  thoughts  of  modem  scientists,  life  may  now 
be  studied  as  she  manifests  herself  in  myriads  of  living  forms,  pro- 
duced at  her  own  sweet  wiU  and  varied  at  pleasure,  without  in- 
voking any  tropism  theory  to  account  for  her  activities,  or  any 
Weismann  germ  plasm  theory,  or  any  Mendelian  law,  to  limit  her 
power  to  transmit  her  qualities  or  to  vary  them  in  her  descendants 
bj  her  own  conscious  powers* 

Untrammeled  by  olden-time  restrictions,  the  study  of  lite  has  pro- 
^resaed  by  leaps  and  bounds.  The  now  univereaUy  accepted  theory 
of  evolution  requires  that  all  life  activities  on  earth  shall  follow 
one  another  in  a  definitely  established  order:  (1)  The  simple  shall 
precede  the  complex;  (2)  the  variable  shall  end  in  becoming 
stable;  (3)  new  oharaoters  shall  be  added  to  the  old,  and  may 
OTetfihadow  and  obscure  them, 

All  evolutioniete,  therefore,  may  believe  that  the  first  activities 
of  life  were  simple  and  variable  and  were  consciously  performed. 
By  r«5petition,  these  in  the  individual,  then  as  now,  became  habits. 
These  habits  persisted  in  by  individuals  for  a  series  of  generations 
became  hereditary,  eub<5onsoious  activities,  belonging  to  the  species 
or  rac«.  And  these,  in  turn,  when  they  had  lost  the  conscious  ele^ 
ment,  became  race  instincts. 

This  generalization  made  necessary  in  teaching  biology  with  life 
«a  the  dominant  influence  has  relieved  the  classroom  of  a  world  of 
Injiibb  in  explaining  the  relationship  of  reason  to  instinct,  and  of 
both  to  sobconsoions  activity* 

For  example,  if  we  regard  nest- building  as  a  subconscious  activity 
ftU  difficulties  of  explanation  vanish.  The  tendency  to  build  nests 
ii  instinciive  and  hereditary,  while  the  act  of  building  the  nest  is 
oooMioaely  performed  and  may  l>e  varied  at  the  pleasure  of  the  bird, 
w  obserration  teaches. 
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In  like  manlier  ve  may  readily  explain  other  actifities  of  the 
krver  auimak,  0^>ch  aa  migration  of  biids,  aaoent  of  riTen  by  fiah 
io  dhrpoait  their  i^wn,  and  all  other  provisiona  for  food  getting  and 
eare  ^A  yonni^  by  bcith  Tertebratea  and  inTertefaratea. 

Tbe  <mipn  of  inatincta  from  saboonaciona  activitieB,  and  theee 
tr^Au  babita  and  ocmaciooa  activitiea.  is  a  generalization  in  harmony 
mA  only  with  the  doctrine  of  evolution,  bnt  also  with  the  lateat 
twiebiiiga  of  bifAofpc  paychology,  and  it  deniea  in  a  very  pn>- 
Tifjurupiid  Why  tb<^  prevalent  diaoordant  and  inharmoniona  theoriea 
of  the  materialiatic  biologista  and  peychologists. 

There  baa  been  oonaidered  here  the  pleaaore  attending  the  work 
tjt  the  nataraliat  and  scientist ;  that  his  pleasure  is  of  the  earth, 
earthy,  compared  with  that  which  comes  to  the  scientist-philoso- 
pher when .  he  makes  broad  aarveys  of  the  fielda  of  truth  to  the 
farther  limits  of  God's  universe. 

The  ph^asures  of  the  naturalist  arise  from  the  poasefision'  of 
thinipi  that  are  wonderful  or  rare.  It  has  its  mainsprings  in  an 
inheriteri,  subconacioua  self,  and  is  therefore  deeply  egoistic. 
The  sf^ientiat  may  take  great  delight  in  building  his  clasaificationa 
and  in  lieing  regarded  as  an  authority  in  his  special  department  of 
acienc45  work ;  but  the  naturalist  and  scientist  like  best  to  be  alone 
in  their  laUjm,  for  they  demand  personal  credit  for  their  oollec- 
tions  and  generalizations.  On  the  other  hand,  the  richer  enjoy- 
menta  of  the  philosopher  arise  from  companionship  in  the  search 
for  truth,  and  from  the  contemplation  of  that  which  will  bless  all 
mankind  in  its  fruitage. 

In  cAmrAuHumf  it  iH  denired  to  emphasize  one  or  two  things  said 
in  this  addreHH.  Ah  an  Academy  of  Science  for  the  state  of  Kan- 
HSH,  it  is  believecl  that  it  is  a  duty  which  this  organization  owes  to 
the  Htate  to  fisHist  through  its  members  more  young  people  to  be- 
<M)in«  HtudentH  of  science,  and  to  make  our  observations  and  experi- 
ninntH  an  riaturaliHtH,  our  conclusions  and  classifications  as  scientists 
hikI  our  broad  generalizations  as  philosophers  contribute  more 
largt^ly  in  the  future  than  in  the  past  to  the  industrial,  social,  intel- 
Inciual  an<l  spiritual  happiness  of  the  people  of  our  commonwealth. 
To  (luH  end  it  is  hoped  that  the  means  suggested  for  the  more 
roady  Htudy  of  the  minorals,  plants  and  animals  of  our  state  will 
Hoon  1)0  provided  by  the  members  of  this  Academy,  either  as  such 
or  aH  mnniborH  of  the  faculties  of  our  higher  institutions  of  learning. 
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**The  Reaction  of  Animal  Cells  to  Chemical  Stimuli." 

By  Frank  Hartman,  Kansas  City.  Kan. 

*'The   Chemical   Processes   for   the    Detection  of   Organic   Sub- 
stances AND  Medicinal  Chemicals." 

By  L.  E.  Sayre.  University  of  Kansas.  Lawrence. 

"A  Chemical  Study  of  the  Lime  and  Sulfur  Dip." 

By  RoscoE  H.  Shaw.  University  of  Nebraska,  Lincoln.  Neb. 

*'0n  the  Durability  of  Cement  Plaster." 

By  E.  H.  S.  Bailey  and  W.  G.  Stromquist.  University  of  Kansas.  Lawrence. 
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THS  REACTION  OF  AKIMAL  CELLS  TO  CHEMICAL 

STIM7U. 

By  FRANK  Haatman,  Kansas  Cky,  Kan, 

S  the  field  of  zoology  broadeas^  our  increased  knowledge  of  the 
Btructure  and  behavior  of  animal  forms  drives  us  deeper  and 
eeper  into  perplexing  problems  of  life  phenomena.  The  solution  of 
many  of  these  problems  la  looked  for  in  the  study  of  the  simpler 
I  nnicellular  organiema.  The  fact  that  each  one  of  these  single- 
^^elled  creatures  is  a  living  unit  and  performs  all  of  the  processes 
^^eceseary  to  .the  maintenaace  of  life  makes  them  an  attractive  field 
f     of  investigation, 

!  It  is  the  purpose  of  this  paper  to  give  a  review  of  the  work  which 

(  has  been  done  on  the  Protozoa  in  their  relation  to  chemical  etimuli 
and  to  give  a  few  of  the  author's  experiments  on  paramcecium. 
^^"wo  different  claeses  of  experiments  have  been  carried  on — first, 
^^le  effect  of  temporary  chemical  stimulation  on  the  individual 
animal;  and  second,  the  effect  of  both  temporary  and  continued 
chemical  stimulation  on  the  race.  The  second  class  of  experiments 
is  manifestly  more  important, 

The  effect  of  chemical  stimulation  on  the  individual  has  been 
worked  out  by  Jennings  on  varioua  Protozoa-  He  has  shown  that 
the  theory  of  tropisme,  including  chemotropism,  is  false  when  ap- 
plied to  the  ciliates.  An  attempt  was  made  by  earlier  investigators 
to  make  the  reactiona  of  the  Protozoa  conform  to  the  tropism 
scheme.  Tropism,  in  this  case,  chemotropism,  is  a  direct  move* 
ment  or  orientation  of  the  animal  towards,  or  away  from,  a  diffusing 
chemicaL  In.  this  movement  the  lines  of  diffusion  bear  a  direct 
relation  to  the  position  and  direction  which  an  animal  takes  in 
moving  under  the  influence  of  a  chemical. 

There  is  no  doubt  about  the  occurrence  of  chemotropism  among 
planta«  but  no  animal  whose  behavior  has  been  carefully  studied 
shows  this  simple  reaction  to  cbemicalep     Jeaniogs  has  demon- 
strated this  fact.    Among  the  protozoanB  some  chemicals  stimulate 
I     a  motor  reflex.    This  reflex  action  is  a  sudden  backing,  followed  by 
^^  rapid  turning  of  the  animal  toward  a  particular  side,  the  one  op- 
^^>Dsite  the  mouth.     When  the  oonoentrdtioa  is  great  enough,  most 
chemicals  start  this  motor  reflex.     In  a  majority  of  cases  this  ac- 
tion removea  the  animal  from  the  source  of  stimulus,  because  the 
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anterior  end  comes  in  contact  first.  But,  as  Jennings  has  shown, 
if  the  animal  is  stimulated  from  behind,  from  the  side  or  from  any 
localized  area  the  same  reflex  action  takes  place,  even  though  it 
carries  the  animal  into  the  midst  of  the  chemical. 

Some  chemicals  in  weak  solution  do  not  stimulate  the  motor  re- 
flex. These  are  mostly  those  of  an  acid  reaction.  I  have  experi- 
mented with  0.0005  per  cent.  HCl  and  0.00002  per  cent.  HCl.  Several 
trials  were  made.  The  stronger  solution  did  not  cause  the  reflex, 
but  it  caused  the  animal  to  hesitate  before  entering.  The  weaker 
solution  seemed  to  attract,  from  the  fact  that  on  contact  the  animal 
immediately  swam  into  it.  Two  small  drops  were  placed  side  by 
side,  one  containing  the  acid  solution  and  the  other  paramcBcium 
in  water.  Now,  by  the  aid  of  a  needle  or  a  fine  glass  rod,  the  two 
drops  are  connected  by  a  narrow  neck.  In  its  randohi  course  the 
little  animal  comes  in  contact  with  the  diffusing  chemical,  but  in- 
stead of  backing  off  indmediately  it  hesitates,  perhaps  turning 
toward  the  aboral  side  a  few  times  and  then  entering  the  drop. 
This  turning  toward  the  aboral  side  is  a  normal  movement. 

After  entering  the  drop  the  paramoecium  darts  about,  showing 
signs  of  stimulation.  If  the  connection  between  the  two  drops  is 
small,  so  that  the  diffusion  of  the  chemical  is  slow,  the  paramcecium, 
upon  starting  to  reenter  the  drop  of  water,  is  repelled  by  having  its 
motor  reflex  stimulated.  The  result  is  that  the  acid  drop  acts  as  a 
trap.  If,  on  the  other  hand,  the  connection  between  the  drops  is 
large  enough  to  permit  a  rapid  diffusion  of  the  chemical,  instead  of 
always  being  repelled  by  the  drop  of  water,  the  animal  often  reenters. 

The  explanation  is  easily  found.  In  the  first  instance  the  diffu- 
sion of  the  chemical  is  so  slight  that  the  two  drops  remain  very 
different  in  chemical  composition.  Now,  if  an  animal  attempts  to 
pass  back  into  the  drop  of  water  it  encounters  such  a  sudden 
change  that  its  reflex  is  stimulated,  and  the  animal  backs  away.  In 
the  second  instance,  where  the  diffuision  of  the  chemical  is  rapid, 
the  drops  blend  into  each  other,  so  that  the  animal  encounters  no 
sudden  change,  and  therefore  is  not  repelled.  Paramoecium  gave 
a  similar  reaction  to  weak  acetic  acid. 

What  seems  most  peculiar  in  this  reaction  to  acids  is  that  there 
is  no  repulsion  in  entering  the  acid,  but  after  having  entered  it  the 
paramcDcium  is  repelled  by  the  water  which  it  has  just  left.  This 
shows  conclusively  that  w^k  acid  solutions  have  a  positive  attrac- 
tion for  paramcecia. 

It  has  been  found  by  other  investigators  that  paramcBcia  collect 
in  CO2  which  has  been  placed  in  the  water.     The  CO2  renders  the 
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water  weakly  acid.  It  has  been  shown  also  by  them  that  the 
metabolism  in  paramoeciam,  as  in  other  animal  cells,  produces  CO3. 
Let  us  now  place  quite  a  anumber  of  paramo3cia  on  a  slide  and 
watch  their  movements.  In  a  short  time  they  collect  in  groups. 
Is  this  due  to  a  social  instinct  ?  Because  paramoecia  are  attracted 
by  any  weak  solution  which  gives  an  acid  reaction,  it  seems  obvious 
that  the  congregation  of  the  parama3cia  is  due  to  a  formation  of 
C0«  by  the  metabolism  of  their  bodies. 

If  we  try  another  class  of  chemicals,  those  of  an  alkaline  reac- 
tion, we  find  that  they  repel. 

The  effect  of  immersion  in  different  chemicals  varies.  In  a  one- 
per-cent.  solution  of  NaCl,  the  organisms  revolve  about  on  their 
short  axis  and  then  dart  from  one  part  of  the  drop  to  the  other. 
This  restless  activity  is  followed  by  short  periods  of  rest. 

A  one-percent,  solution  of  MgCla  does  not  produce  so  great  a 
stimulation.  Paramoecia,  when  immersed  in  this  solution,  dart 
back  and  forth  for  a  short  time,  but  soon  quiet  down  and  act  nor- 
mally.  According  to  Jennings,  paramcBcia  swim  about  in  EI  solu- 
tion for  six  or  seven  minutes,  giving  the  characteristic  reflex  action. 
This  movement  is  followed  by  a  continuou's  spinning  which  lasts 
for  several  minutes. 

Curare  produces  a  weakening  effect  after  the  stimulation,  which 
lasts  for  about  fifteen  minutes.  In  this  solution  they  alternate, 
running  back  and  forth  and  spinning  about,  and  finally  become 
extremely  quiet. 

By  these  few  examples  we  see  how  differently  some  chemicals 
affect  the  animal  than  do  others.  Some  produce  a  prolonged  back- 
ward movement,  some  produce  a  continued  spinning,  and  others 
cause  various  modifications  and  combinations  of  these  two  move- 
ments. 

Organic  chemicals,  such  as  sugars,  gelatin,  and  urea,  do  not  act 
on  the  motor  reflex,  but  distend  the  infusorian  and  cause  protru- 
sions to  arise  on  the  exterior  of  the  animal.  I  have  experimented 
with  sugar  and  gelatin.  In  connection  with  experiments  with 
sugar  a  very  interesting  thing  happened.  I  had  a  large  ciliate 
which  had  been  encysted  for  about  nine  months.  After  having 
tried  several  different  methods  -to  induce  it  to  come  out  of  the  cyst, 
a  solution  of  sugar  was  used.  In  about  five  hours  the  cyst  had 
burst  and  the  contents  had  begun  to  swell.  The  animal  did  not 
resume  its  active  state,  but  immediately  formed  a  new  cyst.  The 
osmotic  pressure  of  the  sugar  undoubtedly  caused  the  cyst  to  burst 
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and  th6  protoplasm  to  swelL  But  the  sogar  aolotion  not  being 
suitable  for  the  animal,  it  again  fgrtlfied  itself  with  a  new  cyst. 

The  behavior  of  the  paramcociam  ie  not  radically  different  from 
that  of  the  higher  Metazoa,  when  aubjeoted  to  chemical  solution. 
The  immediate  effect  ie  an  increa&ed  activity.  In  many  cases  this 
is  followed  by  a  period  of  depression.  Alcoholic  stimulation  in 
man  is  of  the  very  same  nature. 

A  study  of  the  effect  of  chemicals  on  the  individual  leads  one  to 
wonder  how  chemical  stimulation  would  affect  the  race,  To  deter- 
mine this  I  have  started  a  series  of  experimenta*  So  far  the 
chemicals  used  have  been  NaCl,  MgClj»  and  curare.  The  reault^g 
up  to  this  time  can  be  only  tentative,  because  some  of  the  experi- 
mentB  have  not  been  carried  on  long  enough. 

On  September  20  four  lines  of  generatioa  of  paramoecia  were 
started.  Two  lines  were  from  a  culture  collected  at  Kansas  City 
and  two  from  a  culture  collected  at  Lawrence.  In  general,  I  used 
the  methods  which  Calkins  employed  in  bis  study  of  the  life,  his- 
tory of  paramoecium.  For  a  culture  medium  I  used  a  tea  made  by 
heating  a  small  quantity  of  hay  in  ordinary  tap  water.  This  was 
allowed  to  stand  for  two  or  three  days  to  allow  bacteria  to  develop. 
Each  parama»oium  culture  was  kept  in  a  drop  of  hay  tea  on  an 
ordinary  glass  slide.  These  cultures  were  kept  in  a  moist  chamber 
to  prevent  evaporation.  The  division  rate  was  watched  from  day 
to  day.  At  every  second  or  third  generation  a  single  individual 
was  removed  to  a  clean  elide  by  the  aid  of  a  capillary  pipette  and 
new  hay  tea  added.  Perhaps  the  reason  why  paramceeium  thrives 
BO  well  in  hay  tea  is  because  the  chemicals  and  food  are  very  much 
like  those  found  in  Its  natural  habitat. 

For  convenience,  w^e  will  call  the  four  series  of  cultures  A,  B,  C, 
and  D,  After  these  cultures  had  been  running  for  twelve  days 
and  twenty-three  generations  had  nTisen,  two  single  individuals  of 
A  and  C  were  isolated  on  separate  slides.  Then  a  culture  medium 
made  up  of  three  parts  of  hay  tea  to  one  part  of  one-per-cent,  NaCl 
solution  was  placed  on  the  slide  for  the  animal  to  live  in.  Becords 
and  observations  were  made  daily.  Whenever  the  cultures  were 
transferred  the  same  amount  of  NaCl  was  added  to  the  hay  tea. 
The  normal  hay  series,  A  and  C,  were  used  as  cheek  cnlturea  We 
will  call  the  corresponding  NaCl  cultures  Ax  and  Cx.  At  the  end 
of  the  first  twenty  four  hours  no  division  had  occurred  in  either 
culture.  In  two  days  two  divisions  had  occurred  in  Ax  and  one 
in  Cx.  In  five  days  four  generations  had  been  produced  in  Ax 
and  two  in  Cx.    Cx  divided  no  further,  but  died  at  the  end  of 
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nine  days.  Ax  continued  dividing  slowly  until  the  eleventE  day, 
when  it  ceased  dividiog,  and  died  on  the  twenty-eeoond  day. 
During  thie  time  the  check  cultures^  A  and  C,  had  divided  eighteen 
and  eix  times,  reepeotively. 

The  check  culture  C  shows  a  low  atate  of  vitality,  which  accoutits 
for  the  early  death  of  Cx. 

For  oamparison,  we  have  in  the  NaCl  culture  Ax  eight  genera- 
ions,  as  against  eighteen  generations  of  the  hay  check  culture  A ; 
and  in  NaCl  culture  Cx  we  have  two  generations,  against  six  of  the 
hay  check  culture  C. 

This  experiment  shows  conclusively  that  con  tinned  use  of  KaCl 
retards  division  and  finally  produces  death.  It  may  be  aafely  in- 
ferred that  the  continued  use  of  any  chemical  produces  a  decrease 
in  the  vitality, 

I  have  also  started  a  series  of  esperimeata  to  determine  the  effect 
of  the  stimulation  of  an  individual  on  the  race.  The  chemicals 
employed  are  one  per  cent,  NaCl,  one  per  cent.  MgClj,  and  a  weak 
jlution  of  curare*  The  NaCl  and  curare  cultures  are  now  twenty- 
|ve  days  old  and  the  MgCla  culture  twenty-one  days  old*  The 
laCl  and  curare  cultures  were  taken  from  the  same  generation  of 
hay  culture  C^  while  the  MgCU  culture  is  from  D,  Each  culture 
has  been  stimulatecl  twice  by  its  respective  chemical  for  periods 
varying  from  twenty  to  twenty-five  minutes. 

Up  to  the  present  time  the  NaCl  and  curare  cultures  show  no 
decided  variations  from  the  check  cultures.  The  MgCb  culture 
has  shown  a  decided  decrease  in  vital ty.  The  check  culture  has 
passed  through  seventeen  generations  while  the  chemically  stimu- 
lated one  has  had  only  twelve  generations.  This  shows  that  some 
chemicals  decrease  the  vitality  of  the  race,  even  when  given  in  dilute 
solutions  and  only  for  a  few  minutes  at  a  time. 

Calkins  has  succeeded  in  renewing  the  vitality  of  paramoBcium 
by  chemical  stimulation  when  in  periods  of  depression.  He  gen- 
erally uses  extracts  from  animal  tissues,  such  as  the  brain,  liver,  and 
pancreas.  Beef  extract  has  been  tested  perhaps  the  most.  In  my 
own  cultures,  when  there  has  been  no  division  for  six  days,  and  the 
animals  begin  to  show  signs  of  dying,  by  stimulating  with  weak 
Liebig's  beet  extract  the  cultures  have  been  restored  to  their  nor- 
mal vitality.  Beef  extract  is  not  a  food  but  a  stimulant.  Calkins 
shows  that  weak  alcohol  with  continued  use  increases  the  division 
rate  and  tends  to  offset  periods  of  depression.  Also,  that  continued 
Bse  of  etrychnine  slightly  increases  the  division  rate  and  postpones 
ieath. 
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H^  fcl«o  tbiiiki  that  conjagation  is  a  chemical  Btinmlatioii  which 
Uik*tn  plHf'M  \9y  an  interchange  of  naciear  material  from  individnala 
thftt  hav<$  liv«9rl  in  different  environments. 

TUit  r'h^mical  complex  of  the  nacleoe  ia  perhaps  determined  by 
^iin^tTHiUmu  of  varied  environment  and  ia  inflaenoed  indiraetly  by 
imme^liat^s  chemical  change.  Ck)njugation  ia  probably  in  the  na- 
ture of  H  chemical  atimulua,  bat  stimulation  produced  by  erode 
cherriir'^1  Ntimulation  cannot  produce  the  same  result. 

lioet/a  well-known  experiments  on  the  unfertilized  egg  of  the 
H^tift. urchin  K«;emH  to  give  esiiecial  emjihasis  to  the  theory  of  ohem- 
ical  Hiimulntion. 

There  is  no  doubt  that  chemical  processes  occupy  an  important 
lAmw  in  life  phenomena.  Living  organic  matter  is  composed  of 
liiglily  <*,oinplex  organic  cijmpounda  in  a  state  of  unstable  equilib- 
rium. Take  away  life  and  we  place  these  complex  compounds  in 
aiiible  i*(iuilibrium.  The  greater  the  vitality  of  an  organism  the 
nioni  unH<nl)ln  is  the  equilibrium.  When  an  organism  begins  to 
din  ii  In  iipproaohing  stable  eciuilibrium.  Slight  variations  in  the 
clinniitmi  (^onipoaition  in  the  Huid  supplied  for  the  nourishment  of 
a  cell  prf)bnbly  iendH  to  maintain  thia  unstable  chemical  equilib- 
rium for  a  whiht;  but  in  time  thin  unstable  equilibrium  must  be 
reitnftircMMl  liy  a  deliratoly  complex  stimulation  from  the  nucleus  of 
iinoUH^r  individual. 


Chemical  Papers.  49 

'**tt   ;  2     3     4^     S     6     7     S     9    fO    */    /2  /3   /f    fS  U    f7    /S   l9  20  Xt  M  ZS  gf- 


A^ 


jf n- 


Axl in □_ 


Cx 

c 
m 


I     I 


n-i 


T     I  1     I I — C 


-n-ri-r 


J  L 


n I        L 


ILCL 


^  '  'I  >    i—i    r-*        ' i-J" 


f^ 


f^ 


J L 


3 I  I C 


>  L 


n  n — ' — ' r-L 


Atf     I 1 f 1   I 1 


Graphic  representation  of  daily  division  rates  of  cultures,  showing  com- 
parison between  the  chemically  stimulated  and  the  normal  hay-fed  series. 


A,  Ax,  C,  Cx,  are  the  "NaCl  continued  stimulation  series."  Of  these 
A*and  C  are  the  check  cultures,  while  Ax  and  Cx  are  the  cultures  stimu- 
lated continually  with  one  per  cent.  NaCl.  X  marks  the  day  on  which  death 
occurred. 

Ci  is  the  check  series  for  NaCli,  NaCls,  Cui,  and  Cus.  NaCh  and  NaCU 
cultures  were  stimulated  twice  with  one  per  cent.  NaCl  for  periods  of 
twenty-five  minutes  each.  Cui  and  Cus  cultures  were  stimulated  twice  with 
a  weak  solution  of  curare  for  periods  of  twenty  minutes  each. 

D  and  Dm  are  the  " MgCls  comparative  series."  D  is  the  check  culture, 
while  Dm  has  been  stimulated  once  with  one  per  cent.  MgCls  for  twenty 
minutes. 
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THE  CHEMICAL  PROCESSES  FOB  THE  DETECTION 

OF  ORGAHIC  SUBSTANCES  AND  HEDICINAL 

CHEMICALS. 

By  L.  El  Sayre.  University  of  Knnwaa,  Lawrence. 

THE  new  ( 1900)  United  States  Pharmacopoeia,  which  has  just 
been  published  and  officially  issued,  contains  a  number  of  or- 
ganic  compounds  which  have  found  their  way  into  medicine  and 
are  considered  of  importance  among  remedial  agents.  Among  these 
new  agents  we  find: 

Acetone,  phenacetin,  camphoric  acid,  trichloracetic  acid,  ethyl 
chloride,  antipyrine,  urethan,  benzaldehyde,  saccharine,  bromoform, 
chloral  formamide,  cinaldehyde,  cresol,  guaiacol,  guaiaool  carbonate, 
hexamethylenamine,  iodol,  salol,  safrol,  sulfonal,  thymol  iodide, 
vanillin,  etc. 

As  it  is  the  province  of  the  pharmacopoeia  to  give  approximate 
tests  for  identification  of  the  agents  made  official  and  to  supply 
methods  for  the  detection  of  the  impurities  that  may  be  found  in 
them,  it  is  interesting  to  note  some  of  these  tests. 

For  this  purpose  we  have  selected  a  few  of  these  organic  remedial 
agents  and  the  tests  employed  for  detection  of  impurities — those 
tests  that  chemists  have  considered  sufficiently  reliable  to  be  placed 
in  the  hands  of  any  one  trained  in  chemistry.  We  selected  from 
the  list  the  following  organic  chemicals  and  their  accompanying 
tests: 

Salol,  or  Phenyl  Salicylate,  C6H4(0H)C00C6H6  1:2. 

This  substance  is  apt  to  contain,  as  a  result  of  the  process  of  its 
manufacture,  some  uncombined  phenol,  or  a  minute  quantity  of 
salicylic  acid.     The  test  for  these  impurities  is  as  follows : 

If  1  gm.  of  phenyl  salicylate  be  shaken  with  50  c.c.  of  water,  the 
liquid  filtered,  and  5  drops  of  ferric  chloride  t.s.*  previously  diluted 
with  20  volumes  of  water  be  added,  the  filtrate  should  show  either 
no  color  or  at  most  a  trace  ( limit  of  uncombined  phenol  or  salic- 
ylic acid). 

Antipyrine,  C3HN20(CH8)2.C6H6. 

Is  liable  to  be  contaminated  or  adulterated  with  acetanilid  and 
aoetphenetidin.  The  tests  which  apply  to  these  possible  admixtures 
are  as  follows : 

IV"'  •      '^UB  solution  of  antipyrine  (1  in  100)  mixed 
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with  an  equal  volume  of  nitric  acid  assumes  a  yellowish  color, 
passing  to  crimson  on  warming  (distinction  from  acetanilid  and 
aoetphenitidin). 

On  warming  0.1  gra.  of  antipyrine  with  sodium  hydroxide  t.  ef., 
and  again  warming  after  the  addition  of  chloroform,  the  disagreeable 
odor  of  phenyl-isocyanide  should  not  be  developed  (absence  of 
acetanilid). 

Benzaldehyde,  CcHfi.OOH. 

Has.  been  introduced  as  an  article,  artificially  produced,  to  take 
the  place  of  the  natural  oil  of  bitter  almonds  as  a  material  for 
flavoring.  An  aqueous  or  alcoholic  solution  of  either  of  these  may 
be  used  in  pastry  or  other  material,  giving  the  peach  or  almond 
flavor.  The  objection  to  the  natural  oil  of  almonds,  in  some  cases, 
is  that  it  contains  as  a  natural  constituent  hydrocyanic  acid.  Benz- 
aldehyde will  therefore  become  a  popular  substitute,  for  the  better, 
and  to  guard  against  adulteration  ( or  substitution )  of  benzal- 
dehyde by  the  oil  of  bitter  almonds,  a  test  for  the  presence  or  ab- 
sence of  hydrocyanic  acid  is  introduced,  which  reads  as  follows  : 

If  ten  drops  of  benzaldehyde,  dissolved  in  a  little  alcohol,  be 
shaken  with  a  few  drops  of  a  strong  solution  of  sodium  hydroxide, 
then  with  a  little  ferrous  sulfate  t.  s.,  and  finally  mixed  with  a 
slight  excess  of  hydrochloric  acid,  a  blue  precipitate  should  not 
be  produced  (absence  of  hydrocyanic  acid). 

/SOjV 
Saccharine,  C6H4<r        yNH  (Bbnzosulphinide). 

May  be  adulterated  with  glucose,  with  benzoic  or  salicylic  acid. 
These  are  tested  for  as  follows : 

Glucose. — If  0.2  gm.  of  benzosulphinide  be  dissolved  in  5  c.c. 
of  potassium  hydroxide  t.  s.,  the  solution  should  be  clear,  and  not 
become  colored,  even  on  prolonged  heating  (absence  of  glucose). 

Benzoic  acid. — If  to  a  hot  aqueous  solution  of  benzosulphinide 
ferric  chloride  t.  s.  be  added,  drop  by  drop,  no  precipitation  or  vio- 
let color  should  appear  (absence  of  benzoic  or  salicylic  acids). 

Crbsol  (also  known  as  Tricresol),  C6H4(CH8)OH. 

This  article  is  a  mixture  of  the  three  isomeric  cresols  obtained 
from  coal-tar,  an  antiseptic  of  growing  popularity.  It  should  be  free 
from  hydrocarbons  and  phenol.  The  absence  of  these  is  detected 
in  the  following  way : 

Hydrocarbons. — If  1  c.c.  of  cresol  be  mixed  with  1  c.c.  of  an 
aqueous  solution  of  sodium  hydroxide  (1  in  10),  it  should  be  dis- 
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Bolved  with  no  appreciable  liquid  residae  ( absence  of,  or  limit  of, 
hydrooarbooB). 

Phenol. — If  1  c.c.  of  cresol  be  mixed  with  1  c.c.  of  glycerin,  a 
clear  solution  should  be  produced,  from  which,  on  the  addition  of 
1  c.c.  of  water,  the  cresol  should  completely  separate  ( absence  of, 
and  distinction  from,  phenol).  Phenol  forms  a  perfectly  trans- 
parent solution  with  this  glycerin  and  water  solvent. 

Thymol  Iodide,  (CeHs.OHs.CsHT.OI)^. 

This  article,  which  has  much  popularity,  is  an  antiseptic,  known 
by  the  commercial  name  of  aristol.  It  should  be  free  from  the 
alkalies,  free  iodine,  and  foreign  bodies.  These  are  appropriately 
tested  for,  but  the  one  test  of  the  pharmacopoeia,  which  will  elimi- 
nate many  of  the  substitutes  that  have  been  marketed  for  this 
favorite  antiseptic,  is  the  "limit  of  ash"  test,  which  reads  as  fol- 
lows : 

If  0.1  gm.  of  thymol  iodide  be  thoroughly  ignited  in  a  porcelain 
crucible,  it  should  leave  not  more  than  0.003  gm.  of  residue  (limit 
of  ash). 

Vanillin,  (CeHs.OH.OCHs.OOH  4:3:1). 

This  expensive,  fragrant  organic  compound  is  very  tempting  to 
the  unscrupulous  merchant  as  a  substance  to  be  very  easily  adul- 
torated  with  such  a  substance  as  acetanilid;  therefore  an  appro- 
priate test  is  found  in  the  pharmacopoeia  to  betray  the  presence  of 
tliis  adulterant,  which  reads  as  follows: 

On  warming  0.1  gm.  of  vanillin  with  concentrated  alcoholic  so- 
lution of  sodium  hydroxide,  adding  chloroform,  and  again  warming, 
it  should  not  give  an  odor  of  phenyl-isocyanide  (absence  of  acetani- 
lid). 

The  author  of  this  paper  commented  upon  the  various  tests 
mentioned,  and  not  only  showed  their  importance  but  gave  his 
personal  experience  in  the  employment  of  them. 
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A  CHEIlUCAL  STUDY   OF  THE  LIME  AND  SULFUR  DIP. 

Sy  RoflCOE  H.  SuAW*  MftnhftttttJi. 

LIME  and  salfur  dips  were  brought  to  the  writer's  attention 
some  two  jeare  ago  by  Dr.  N,  S,  Mayo,  at  that  time  state  vet> 
erinarian.  The  probleoi  to  be  solved  then  was  the  remedying  of  a 
turbidity  which  ensued  when  the  coDcentrated  ooze  was  diluted 
with  the  ordinary  bard  water  of  the  Western  plains.  One  thin^ 
led  to  another,  until  the  work  Gxtended  intermittently  over  a  period 
of  about  one  year.  Among  the  phases  of  the  subject  taken  up  was 
one  concerning  the  chemical  changes  taking  place  in  the  dip  when 
exposed  in  open  ^ats.  Such  exposure  is  the  usual  occurrence  in 
practice  when  two  immersions  are  made  w^ith  a  ten-day  period 
between  them.  During  this  interval  the  %^ats  are  sometimes  partly 
covered  with  boards,  but  more  often  are  left  entirely  exposed. 

The  purpose  of  this  paper  is  to  present  some  of  the  results  ob- 
tained 10  this  phase  of  the  investigation. 

The  dip  used  was  made  according  to  the  Fort  Collins  forraula, 
as  given  in  Bulletin  No.  21  of  the  Bureau  of  Animal  Industry,  De- 
partment of  Agriculture.  According  to  this  forumla,  lime  and  sul- 
fur, in  the  proportion  of  one  to  three,  are  boiled  with  water. 
Commercial  lime  and  onlinary  fiowers  of  sulfur  were  employed  and 
distilled  water  used  in  diluting. 

In  order  that  laboratory  conditions  should  conform  aa  closely  as 
might  be  with  those  obtaining  on  the  ranch,  rniniature  vats  were 
constructed  of  wood,  with  all  cracks  and  seams  made  tight  with 
paraffin.  The  vat  containing  the  dip  which  is  discussed  in  this 
paper  was  of  the  style  known  as  the  swimming  Vat.  a  type  in  com* 
mun  use  in  western  Kansas.  It  was  eight  feet  long,  six  inches 
deep,  and  five  inches  wide. 

The  vat  was  fiUed  with  dip  made  as  before  stated,  but  diluted 
somewhat  more  than  is  called  for  by  the  formula.  Each  morning, 
at  a  definite  hour»  the  contents  of  the  vat  were  mixed  and  sampled. 
During  the  day  a  crust  formed,  which  was  broken  up  each  morn- 
ing in  order  to  secure  something  of  the  effect  of  the  wind  on  the 
vats  in  practical  use.  Under  ordinary  conditions  the  wind  also  ac- 
celerates the  evaporation,  but  in  this  experiment  no  attempt  was 
made  ftrtificinlly  to  produce  the  result.  Anotlier  difference  was 
that  the  vat,  being  indoors,  was  not  exposed  to  sudden  changes  of 
temperainre,  such  as  would  occur  in  practice. 
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In  nampling,  Binall  qnantities  were  taken  from  di£Ferent  parte  of 
X\\H  vat;  tbeae  were  well  mixed  and  a  snbfiample  taken  for  analysia. 
Care  waa  taken  to  start  the  determinations  immediately  after 
fiampling. 

Tti«;  diluted  dips  are  of  an  orange-red  color.  On  standing  ex- 
\nsvmA  to  the  air  an  incrustation  soon  forms,  which  consists  of 
calcium  carbonate  and  free  sulfur.  If  this  incrustation  is  broken 
it  falls  to  the  bottom  of  the  containing  vessel  and  a  fresh  incrusta- 
tion forms.  A  slight  jarring  or  even  a  breath  of  wind  is  sufficient 
to  break  up  this  crust ;  so  after  standing  for  some  time  there  will 
he  a  layer  of  sediment  on  the  bottom  of  the  vessel  as  well  as  a  crust 
on  top,  both  being  of  the  same  chemical  composition. 

Qualitative  analysis  of  the  dip  showed  presence  of  calcium  sul- 
fid^B,  |x>lysulfides,  and  thiosulfate.     At  all  times  hydrogen  sulfide 

I  waH  evolved,  due  probably  to  the  action  of  the  atmospheric  carbon 

!  dioxide  on  the  sulfide. 

;  If  BuUites  and  sulfates  were  present  they  were  in  such  slight 

1  nrnountH  as   would    be   negligible.      The   absence   of    quantitive 

ainountH  of  the  last  two  was  somewhat  surprising,  as  it  is  well 
known  that  thiosulfates  in  solution  are  converted  slowly  to  sulfites 
and  Hulfates  according  to  these  reactions: 

CaS^Oa^CaSOs+S. 
CaS0H  +  0  =  CaS04. 

If  this  decoinpoBition  and  oxidation  takes  place  in  the  dip  at  all 
11  tiikoH  place  very  slowly. 

To  the  writer*B  knowledge  there  is  no  method  known  for  separat- 
ing tho  polysultides  of  calcium.  An  attempt  was  made  by  employ- 
ing H  freezing  mixture  of  snow  and  calcium  chloride  and  partially 
fn^o'/ing  tho  concentrated  ooze,  as  the  dip  is  called  before  diluting. 
Tho  (^hoinical  composition  of  the  frozen  and  the  unfrozen  portions 
nhowod,  howtwor,  that  little  or  no  separation  was  accomplished. 

N*HH»Bwirily,  then,  the  determinations  were  limited  to  those  of 
total  Hulfur,  total  calcium,  and  calcium  thiosulfate.  By  subtracting 
tUo  <Milciuni  and  sulfur  calculated  from  the  percentage  of  the  thio- 
Hulfato  from  tho  total  calcium  and  sulfur,  percentages  were  obtained 
which  ropnw^ntod.  approximately  at  least,  the  calcium  and  sulfur 
oxintiug  in  tho  combined  sultides.  In  no  case  in  a  large  number  of 
aualyBoH  of  dip  diil  this  percentage  correspond  to  that  of  any  one  of 
tho  |H»lysultido8.  Usually  it  fell  between  the  tetrasulfide  and  penta- 
Hultiih\  and  could  always  bo  assigned  to  a  mixture  of  the  mono-  and 
the  pontaHultiilo.     This  will  be  spoken  of  later  in  the  papei:. 


The  specific  gravity  was  determlQed  in  each  case,  both  as  a  factor 
in  itself  and  as  a  me&ii3  (or  converting  yolnme  into  weight. 

QUANTITATIVE    METHODS  EMPLOYED. 

Determination  of  Specific  Gravity. —The  deierminatioDB  of 
specific  gravity  were  made  by  means  of  a  Geissler's  pycnometer, 
with  a  capacity  of  about  fifty  cubic  centimeters,  and  provided  with 
a  delicate  thermometer* 

Determination  of  ThioBulfate. — In  this  determination  the  suU 
fides  of  calcium  were  removed  by  means  of  cadmium.  Five  cubic 
centimeters  of  the  dip  were  stirred  into  aboui  twenty^flve  cubic 
centimeters  of  freshly  boiled  distilled  water  to  which  had  been 
added  a  quantity  of  a  five-per-cent.  solution  of  cadmium  chloride 
sufiicient  to  completely  precipitate  the  sulfidea.  The  resulting 
cadmium  sulfide  settled  at  once,  waa  quickly  filtered  off,  and  left 
a  clear  filtrate.  This  filtrate  was  titrated  with  deci  normal  iodine 
solution,  using  freshly  prepared  starch  as  indicator. 

Deterifiinatisn  of  Calcium. — Twenty-five  cubic  centimeters  of 
the  dip  were  pipetted  into  a  250  cubic  centimeter  measuring  flask 
and  diluted  to  the  mark  with  freshly  boiled  distilled  water;  twenty- 
five  cubic  centimeters,  representing  two  and  one-half  cubic  cen- 
timeters of  the  original  dip,  were  immediately  pipetted  out  into  a 
beaker;  two  cubic  centimeters  of  a  saturated  aolution  of  potassium 
hydroxide  and  an  excess  of  bromine  water  added,  The  beaker  with 
contents  was  then  placed  on  a  hot  plate  and  digested  at  just  below 
the  boiling-point  to  the  complete  oxidation  of  the  sulfur.  After 
cooling,  hydrochloric  acid  was  added  to  acid  reaction  and  the  ex- 
cess of  bromine  removed  by  reheating-  Ammonia  was  added  to 
alkalinity  and  the  calcium  precipitated  by  adding  a  aufficleui  quan* 
lily  of  five-per-cent*  ammonium  oxalate  solution.  It  was  found 
that  lees  trouble  from  cloudy  filtrates  was  experienced  if  this  as 
well  as  the  barium  sulfate  precipitate  spoken  of  in  the  next  para- 
graph was  allowed  to  settle  for  twenty- four  or  thirty-aix  hours  in  a 
warm  place.  It  was  then  filtered  on  an  ashless  paper  filter,  ignited 
to  the  oxide  in  a  muffle  furnace,  and  immediately  weighed* 

Determination  of  Total  Sulfur, —  In  the  determination  of  total 
galfnr  the  same  procedure  was  followed  as  for  calcium  up  to  the 
point  of  precipitation^  when  to  the  hot  acid  solution  a  sufficient 
quantity  of  a  ten-per.cent.  solution  of  barium  chloride  was  added; 
tha  ^eacdting  precipitate  of  barium  sulfate,  after  standing  as  men- 
tioned above,  was  removed  by  means  of  a  Gooch  filter  and  filter 
pump,  ignited  at  low  redness^  and  weighed, 
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Determinations  aoooiding  to  th^  above  methods  were  made  daily 
up  to  and  inclading  the  tenth  day,  then  on  the  thirteenth  day,  and 
again  on  the  sixteenth  day. 

The  results  of  these  direct  determinations  are  given  in  table  I. 
In  table  II  the  figures  given  are  calculated  from  those  in  table  I. 
From  the  percentage  of  calcium  thiosulfate  the  percentage  of  cal- 
cium so  combined  is  calculated.  These  figures  are  given  in  the 
second  column. 

Table  I. 


Day. 

Specific 
gravity. 

Thio- 
sulfate 

Calcium. 

Sulfur. 

1 

1.0264 
1.0269 
1.0273 
1.0277 
1.0281 
1.0282 
1.0284 
1.0286 
1.0289 
1.0291 

0.30% 

.38 

.69 

.87 

.90 

.93 

.96 
1.00 
1.03 
1.07 

0.72%. 
.79 
.83 
.82 
.87 
•82 
.83 
.85 
.85 
.84 

2.24% 

2 

2.35 

3 

2.33 

4 

2.34 

5 

2.35 

6 

2.33 

7 

2.35 

8 

2.36 

9 

2.35 

10 

2  35 

11* 

12* 

13 

1.0305 

1.18 

.84 

2.35 

14* 

15- . 

16 

1.0307 

i.29 

.86 

2.36 

*  Not  determined. 


Table  II. 


Percent. 

calcium 

Calcium  in 

Sulfur  in 

and  sulfur 

Day. 

thiosul- 

Calcium in 

thiosul- 

Sulfur in 

of  thioaul. 

fate. 

sulfides. 

fate. 

sulfides. 

fate  of 
total  cal- 
cium and 

sulfur. 

1 

0.08^; 

0.64'. 

0.13^^^ 

2.11'7 

6.93% 

2 

.10 

.69 

.16 

2.19 

8.28 

3 

.18 

.65 

.29 

2.04 

14.87 

4 

.23 

.59 

.37 

1.97 

18.99 

5 

.24 

.63 

.38 

1.97 

19.25 

6 

.25 

.57 

.39 

1.94 

20.32 

7 

.25 

.58 

.40 

1.95 

20.44 

8 

.26 

.59 

.42 

1.94 

20.97 

9 

.27 

.58 

.43 

1.92 

21.88 

10 

.28 

.56 

.45 

1.91 

22.81 

11 


12 - 

13 

14 

•;    -31    ; 

.53 

1 

.50 

1     1.85 

!    25.39 

15..                                       - 

16 

.'       .34      1 

.52      \ 

.54 

1    1.82 

I    27.33 
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eTiously  atated,  it  hafi  been  asBumed  from  the  absence  of 
sppreciable  quantities  of  sulfite  aod  Bu!fate  that  the  balance  of  the 
ealciam  is  combined  as  sulfides.  This  figure  obtained  by  sub- 
tracting oaloinm  in  the  thioeulfate  from  th^  total  calcium  aa  given 

the  third  column  of  table  I. 

In  the  third  oolamn,  the  sulfur  calculated  from  the  percentage  of 
calcium  thiosulfate  is  given,  and  in  the  fourth  column  the  difference 
between  this  last  and  the  total  sulfur  is  given  as  sulfur  in  snlMes. 

The  percentage  of  calcium  and  sulfur  in  calcium  thiosulfate  to 
the  total  calcium  and  sulfur  is  given  in  the  fifth  column. 

The  days  in  the  first  column  of  each  table,  of  c^nrse^  cor- 
respond. 

There  is  much  difference  of  opinion  among  authorities  concern- 
!g  the  sulfides  of  calcium.  Contradictory  statements  may  be 
found  regarding  even  the  more  common  sultide,  the  monosulffde, 
and  opinions  differ  as  to  whether  or  not  the  others  have  ever  been 
prepared"  in  a  pure  state.  According  to  Mendeleeff,*  in  an  ad- 
mixture with  calcium"  thiosulfate,  by  boiling  a  solution  of  lime  or 
calcium  monosulfide  with  sulfur,  calcium  pentasulfide  is  formed, 
according  to  this  reaction : 

3Ca(0H  )a  +  12S  =  2CaS,  +  CaSaOa  +  3H2O. 

The  same  authority  ignores  the  existence  of  any  polysulfides  be- 
tween the  mono-  and  the  pentasulfide. 

According  to  Dammenf  both  the  penta-  and  the  tetraeulfide 
exist,  and  may  be  prepared  by  boiling  calcium  monosulfide  with 
;he  proper  proportion  of  sulfur  and  water,  He  recognises  two 
her  compounds  also  — Herscheirs  crystals,  having  the  formula, 
CCaSi.OHsO,  and  Bushner's  crystals,  4CaO.CaSa8HA 
which  may  b©  formed  under  slightly  modified  conditions.  , 

To  quote  Watts;  J  'When  CaS  is  boiled  with  S  and  H^O  it  dis- 

vea,  forming  an  orange-red  solution,  the  quantity  of  S  w^hich 

into  solution  corresponds  with  that  required  to  form  CaSi  and 

;  if  more  S  is  used,  it  is  deposited  on  cooling  the  liquid ;  if 

!8S  S  than  Ss  to  CaS  is  used^  some  of  the  Cab  remains  undissolved. 

Both  solutions  are  decomposed  on  concentration  with  precipitation 

of  Ca(OH)./  and  S  and  evolution  of  SiS/' 

It  is  seen  that  there  are  several  possible  compounds  of  calcium 
and  sulphur  which  might  be  present  in  the  dip.  No  attempts 
were  made  to  separate  the  sulfides  other  than  the  single  unsucceas- 
fni  attempt  by  freezing,  and  consequently  the  data  given  in  this 

'MendekAJTft  PrincipJw  of  ChemtrtTy*  vol.  U,  p,  Z14. 

f  Dr.  O.  DiuiuiH!^.  Handbueh  der  AiKinEanischen  OiemiiH  U  Band  THeilf  p.  311. 

I  W«.tts'i  Dtctfoi^aiy  of  Chcmiutry^  vol  1.  p*  21A. 
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pHp^  throw  littk  Iti^bt  on  the  manner  in  which  calciom  and  sul- 
fur are  comhintsd  aa  aalfidea. 

Ill  the  courae  of  the  inveatigation,  of  which  this  paper  records 
but  a  part,  many  dipa  were  analyzed.  Every  dip,  when  analyzed, 
gave  i>ercentagea  of  calcinm  and  solfar  combined  as  sulfides  and  as 
oaU;ium  thioauifate,  Tlieae  figures  varied  somewhat,  but  could  al- 
ways \)e  assigned  to  a  solution  of  various  mixtures  of  monosulfide 
of  r»alcium,  one  or  more  of  the  polysulfides  of  calcium,  and  thiosul- 
fate  of  oalnium. 

For  iho  sake  of  simplicity  and  for  comparison,  it  is  assumed  that 
ih()  (11))  is  a  Molution  of  a  mixture  of  monosulfide  of  calcium,  pen- 
tHMulfido  of  calcium,  arirl  calcium  thiosulfate,  the  relative  propor- 
ticjiiH  of  which  may  vary,  and  of  course  would  vary  in  a  dip  ex- 
poHod  to  tho  air,  if  thc3y  decompose  at  different  rates.  Some 
illuHtnitionM  may  tie  given: 

2(!aH.lHCaSr,.5CaS.203. 
n(3HSJ)CaS,.3CaS203. 

It  JH  not  Ixiliovnd  thai  ho  simple  a  mixture  is  the  true  one,  but 
fur  ooinparing  roHultH  in  the  vat  experiment  the  above  possibility 
in  givim. 

Hduii)  inidniHting  faolH  may  bo  noted  by  turning  to  table  I.  In 
tim  timt  vortliml  column  it  will  be  seen  that  the  specific  gravity  is 
otiUHtunily  lutd  n^gularly  incroasod.  This  increase  is  due,  first,  ob- 
vlounly  to  ooiiohntraiitm  from  evaporation  of  the  water;  secondly, 
in  tlio  oxidation  of  thn  MulKdoH.  In  the  next  column  it  will  be  seen 
that  titn  pnroontago  of  tho  oaloium  thiosulfate  constantly  increases, 
th«  groatoHt  inornaMo  ooourring  in  the  tirst  three  days  of  the  experi- 
uuuit.  Tlu*  total  luoronMo  waH  O.W  per  cent,  in  the  sixteen  days, 
au  avorago  of  t).(Ml!J  \n\r  oont.  per  day.  This  increase  in  calcium 
thionulfatii  nuxy  ho  anoribod  to  two  causes :  First,  to  the  concentra- 
tion, aH  hIiowu  In  tho  inonmso  of  spocitic  gravity;  and  second,  to 
thtt  oxidation  of  |H>lyHulttdos  from  the  oxygen  in  the  air: 

(*V\\^  rato  of  ova|K>ratti>n  was  fvuuul  in  a  later  experiment  for  the 
atuuo  vat  and  aanio  kind  of  dip  to  l>e  40.lt)  percent,  for  sixteen 
da>'H ;  av»  tho  thii^aulfato  fn>ni  this  oaUsse  alone  would  have  increased 
ftvuu  Do  |K»r  oont.  i>u  tho  tirst  day  to  alK>ut  0.5  per  cent,  on  the 
aixttHuUh  day.) 

lu  tho  thiul  iH>Uuun  tho  porvvutage  of  total  calcium  shows  a  oon- 
ataut  and  ivj^ular  iuor^^a^e.  Thor^^  ar^^  at  least  two  independent 
ageuta  aotiug  hoi'e:    b'irat,  ^vuK^mtration  acting  to  increase  the  per- 
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centage ;  and  second,  the  decomposition  of  the  sulfides  by  atmos- 
pheric carbon  dioxide  throwing  out  the  calcium  as  calcium  carbonate, 
and  thus  tending  to  decrease  the  percentage. 

In  the  fourth  column  may  be  seen  the  percentages  of  total  sulfur. 
After  the  second  day  this  percentage  remains  practically  constant, 
varying  only  0.03  per  cent.  As  with  calcium,  there  are  several 
changes  affecting  these  figures:  First,  concentration,  tending  to 
increase  the  percentage ;  second,  decomposition  of  sulfides  by  car- 
bon dioxide  in  the  air  forming,  (a)  in  the  case  of  polysulfides, 
volatile  hydrogen  sulfide  and  insoluble  sulfur,  and,  {b)  in  the  case 
of  monosulfides,  volatile  hydrogen  sulfide  only,  tending  to  decrease 
the  percentage ;  and  third,  oxidation  to  polysulfides  and  thiosul- 
fates,  thereby  throwing  sulfur  out  of  solution.  These  three  agen- 
cies, and  perhaps  others  acting  in  the  same  and  different  directions, 
produce  equilibrium  in  the  percentage. 

If  there  were  sulfites  or  sulfates  present,  we  would  expect  a  fur- 
ther decrease  in  percentage  total  sulfur,  owing  to  the  throwing  of 
sulfur  out  of  solution  according  to  the  reactions, 

Oa&Oa  =  CaSOs  +  S,  and 
CaS08+0  =  CaS04. 

A  study  of  table  II  will  reveal  some  other  interesting  facts. 
The  columns  representing  calcium  and  sulfur  calculated  from  the 
percentage  of  calcium  thiosulfate  of  course  show  the  same  rate  of 
increase  as  the  thiosulfate  column  in  table  I. 

The  column  giving  percentages  of  calcium  in  sulfates  shows  a 
constant  decrease,  as  would  be  expected,  since  the  increase  of  cal- 
cium in  thiosulfate  must  have  been  at  the  expense  of  the  cialcium 
in  the  sulfide.    The  same  holds  true  for  the  sulfur  in  sulfides. 

.  On  the  first  day  the  ratio  of  calcium  in  thiosulfate  to  calcium  in 
sulfides  was  0.08  to  0.64,  or  as  1  to  8;  on  the  sixteenth  day  the  ra- 
tio of  calcium  in  thiosulfate  to  calcium  in  sulfides  had  increased  to 
34  to  52,  or  more  than  5  to  8. 

Likewise  the  ratio  on  the  first  day  of  the  sulfur  in  the  thiosul- 
fate to  sulfur  in  the  sulfides  was  1  to  13,  while  on  the  sixteenth  day 
it  had  increased  to  nearly  4  to  13.  This  disagreement  between  the 
two  ratios  would  be  expected  if  the  explanation  regarding  the  cal- 
cium and  sulfur  in  table  I  be  accepted.  The  ratio  of  calcium  in 
sulfides  to  sulfur  in  sulfides  on  the  first  day  is  64  to  211,  while  on 
the  sixteenth  day  the  ratio  had  changed  to  52  to  182,  or,  in  terms 
of  the  first,  to  64  to  224.    This  difference  in  ratio  in  calcium  and 
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snlfur  is  easily  explained  if  it  be  accepted  that  the  dip  is  a  mixtar 
of  two  or  more  sulfides  decomposing  at  different  rates. 

Assnming,  for  the  sake  of  comparison,  as  has  been  stated  before 
that  the  dip  is  a  solution  of  a  mixture  of  monosulfide,  pentasul 
fide,  and  thiosulfate,  then  on  the  first  day  2CaS  +  TCaSs  +  CaS«0 
would  correspond  to  the  different  percentages,  while  CaS  +  9CaS 
-f  oCaSjOi  would  represent  the  mixture  for  the  percentage  given  oi 
the  sixteenth  day. 


ON  THE  DURABILITY  OF  CEMENT  PLASTER. 

By  Ek  H*  a.  Baiixv  aiwi  W.  G.  Stromquist,  Umveraity  of  Kanafta,  Lawreeee. 

FORMEKLY  tbe  only  material  used  for  ineide  plastering  was 
linje  mortar,  and  upon  this  wae  spread  a  skim  coat  niBde  from 
plaster  of  PariB.  Since  the  diBcovery  of  estenaive  beds  of  gypsite 
or  gypaum  dirt,  in  various  localities  in  Texas,  Indian  Territory* 
KriDsae,  and  Wyoming,  this  material  has  been  heated  to  drive  off 
nearly  all  of  the  water,  and  is  put  upon  the  market  under  the  names 
of  Agatite,  Acme,  Alabastine,  etc.,  as  a  substitute  for  lime  mortar. 
As  this  crude  gypsum  occurs  in  beds  where  it  can  be  handled  by  a 
grader,  loaded  on  wagons,  and  hauled  directly  to  the  miU,  the  pro- 
duction of  this  kind  of  plaster  has  become  an  important  industry. 
While  the  ordinary  gypsum  rock  must  be  ground  before  it  can  be 
heated  in  the  kettles^  this  material  needs  no  preliminary  treatment. 
The  composition  of  the  raw  gypsite,  the  finished  product  and 
the  set  plaster  is  as  follows :  * 


CoirpcitifiNT  Paats. 

Raw. 

FiDiahed, 

Sel- 

Silica  and  insoluble  residue, 

Iron  and  aluminum  oxida 

Magnesium  carbonate, , . , 

12^29 

2.27 

,78 

8,01 

2.12 

57,95 

18.07 

% 

1431 

2.16 

.91 

9.42 

1.85 

66.22 

4.91 

1^03 
1.62 

.61 

Calcium  carbonate ..  ..........,.* 

8.07 

Calcium  oxid 

1,89 

Calcium  sulfate , 

69.37 

Water........... 

16,38 

Totals , 

99.49 

99.78 

99.97 

From  an  examination  of  the  analyses,  it  will  be  seen  that  the 
cfude  material  loses  all  but  about  five  per  cent  of  its  water  when 
'*boiled/'  and  when  water  is  added  to  the  "plaster,"  before  spread- 
ing on  the  wall,  it  retains  practically  the  same  amount  of  water  as 
it  lost  when  heated ;  and  in  fact  it  again  becomes  gypsum,  or 
CaSO4+2Hi0. 

For  practical  work,  the  mason  mixes  with  the  cement  plaster 
from  three  to  five  parts  of  sand,  and  a  little  "retaider"  is  used  to 
prevent  the  too  rapid  setting.  This  material  has  been  used  for 
plastering  walls  for  the  past  fifteen  years,  and,  as  far  as  observed, 
it  seems  to  last  as  well  as  lime  mortan 

An  opportunity  to  study  the  disintegration  of  this  plaster  under 

•  Univefvlty  G«oto8i«al  Stirvey  of  Kmnsu,  vol,  V.  p.  163^ 
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pecaliar  oonditions  was  recently  affoided  the  author.  In  the 
Chemistry  bailding  at  the  State  University,  which  was  completed 
in  1900,  there  is  a  room  which  is  plastered  on  the  sides,  and  in 
which  is  situated  the  fan  which  ventilates  the  building.  On  one 
side  this  room  is  partially  open  to  the  air,  and  cold  air  is  drawn 
over  hot  steam-pipes  in  the  cold  weather  as  it  enters  the  room. 
The  air  is  then  drawn  through  the  fan  into  the  fines,  by  which. 
after  passing  over  other  steam-coils,  it  is  distributed  thioiigfaoQt 
the  building.  The  temperature  of  the  air  in  the  fan  room  Tsries 
with  that  of  the  outside  air,  ranging  probably  in  the  winter  from 
40°  F.  to  72°  F. 

It  was  noticed  that  the  plastering  on  both  sides  of  the  room, 
above  a  line  extending  from  the  floor  on  the  sides  nearest  the 
pipes  to  the  ceiling  on  the  opposite  side,  had  become  powdery, 
and  fallen  off.  In  order,  if  possible,  to  find  the  cause  of  this,  sev- 
eral  analyses  were  made  of  the  hard  plaster  which  was  still  in  place 
in  the  wall  and  of  that  which  had  fallen  off,  with  the  following  re- 
sults in  one  case : 

Component  parta.  Onjg^  M« 

Silica  and  insoluble  residue 74.41  %  76.42% 

Iron  and  aluminum  oxids 2.45  1.18 

Magnesium  carbonate 1 .64  1.09 

Calcium  carbonate 3.09  6.18 

Calcium  sulfate 13.58  12.72 

Water 4.75  1.98 

Totals 99.92  99.57 

Other  samples  gave : 

Water 4.76%         1.57% 

Water 4.56  2.05 

As  the  samples  are  taken  from  different  parts  of  the  wall,  they  will 
not  agree  in  composition.  An  inspection  of  the  analysis,  however, 
shows  that  in  every  case  the  fallen  plaster  contains  less  than  half 
as  much  water  as  the  plaster  which  is  in  place  on  the  wall.  Com- 
paring this  analysis  with  those  previously  given,  we  can  also  form 
some  estimate  of  the  amount  of  sand  that  is  used  with  the  original 
material. 

It  is  generally  conceded  that  the  setting  of  plaster  of  Paris  is  due 
to  interlacing  of  the  small  crystals  of  gypsum,  which  are  formed  in 
the  moist  material,  and  we  are  familiar  with  the  fact  that  if  all  the 
water  is  driven  out  of  the  gypsum  in  heating,  the  plaster  will  not 
readily  *'8et.**  It  is  evident,  then,  that  about  five  per  cent,  of  water 
is  necessary  to  the  stability  of  the  finished  wall. 
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The  disintegration  of  the  wall  of  this  room  may  be  accounted  for 
by  considering  that  the  cold  fiir,  as  it  is  warmed  by  its  passage  over 
the  steam-pipes,  quickly  acquires  a  greater  capacity  for  taking  up 
moisture,  and  so  it  abstracts  moisture  from  the  nearest  available 
source,  namely,  the  plaster  of  the  walls ;  this  plaster  having  lost  the 
water  that  is  necessary  to  form  the  crystals  of  gypsum,  falls  to  pieces 
just  as  it  would  before  the  blowpipe. 

It  is  a  well-known  fact  that  the  lime-plastered  wall  will  fall  to 
pieces  if  kept  very  damp  for  considerable  time,  and  this  is  also  true 
of  walls  made  of  cement  plaster.  There  is  no  record,  however,  of  hot, 
dry  winds  tending  in  any  way  to  injure  walls  of  this  material,  and 
it  is  probable  that  only  under  the  special  conditions  mentioned 
above  this  disintegration  could  take  place. 
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"The  University  of  Kansas  Expedition  into  the  John  Day  Region 
OF  Oregon." 

By  C.  E.  McClung,  University  of  Kansas.  Lawrence. 

•*The  Loup  Fork  Miocene  of  Western  Kansas." 

By  Charles  H.  Sternberg,  Lawrence. 

''Additional  Observations  on  the  Geology  of  Kansas." 

By  Lyman  C.  Wooster,  Emporia. 
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THE  UNIVERSITY  OF  KANSAS  EXPEDITION  INTO  THE 
JOHN  DAY  REGION  OF  OBEQON. 

By  C.  £.  McCloncj.  University  af  Knnsii^,  Lawrence. 

'^"*HE  University  of  Kansas  takes  pride  in  ita  nataraKhistory 
■^  mueeum » the  largest  of  any  state  institution  in  the  country,  and 
almost  annually  sends  one  or  more  expeditions  into  the  field  to  add 
to  the  collections.  These  explorations  have  covered  a  good  part  of 
western  North  Americaj  bat  until  last  surnmer  no  Kansas  party  had 
visited  the  extreme  northwestern  portion  of  the  United  States,  With 
a  desire  to  make  the  material  in  the  museum  aa  representative  as 
possibte,  the  zoology  department  conducted  an  exploration  through 
the  John  Day  region  of  central  Oregon  in  search  of  mammalian 
fossils.  It  has  been  the  custom  to  record  in  the  Transactions  of 
the  Kansas  Academy  of  Science  the  general  nature  of  the  explora- 
tions conducted  by  the  museum,  and  for  this  reason  I  thought  it 
desirable  to  make  some  mention  of  the  one  sent  to  Oregon* 

The  party,  consisting  of  Messrs,  Martin,  Baumgartner,  Hoskins, 
and  myself,  ail  of  the  zoology  department,  on  t  fit  ted  at  La  Grande 
and  started  west  over  the  Blue  mountains  on  July  1.  The  collect- 
iiig  ground  had  not  been  approached  from  this  direction,  and  it  was 
hoped  that  some  advantage  might  accrue  from  this  fact,  but  expe- 
rience showed  that  the  limited  size  of  the  field  placed  no  premium 
upon  any  particular  entrance  into  it.  This  will  be  apparent  from 
the  description  of  the  region  which  I  will  give. 

The  John  Day  river  has  its  head  waters  in  the  eastern  range  of 
the  Blue  mountains,  and  in  its  earlier  course  traverses  a  roughly 
triangular  basin  bounded  by  different  spurs  of  these  mountains. 
Within  this  basin  there  are  three  divisions  of  the  river— the  north* 
fork,  the  east  fork,  and  the  south  fork  — which  unite  together  be- 
fore the  stream  finally  turns  north  to  flow  into  the  Columbia  river. 
It  is  upon  the  main  river,  which,  just  before  joining  the  north  fork, 
rune  north  and  south,  that  the  principal  oollecting  grounds  are 
found.  Through  the  elevated  basin  the  various  branches  of  the 
river  meander,  cutting  great  canyons  down  through  the  Columbian 
iBvafl  that  overspread  the  whole  of  this  part  of  Oregon.  The  entire 
region  is  indescribably  rough,  and  when  one  views  the  relatively 
bw-lying  basin  from  an  elevation  it  appears  as  if  a  veritable  cami- 

(67) 


^ 


68  Kansas  Academy  of  Science. 

val  of  chaos  had  disported  itself  over  the  land^    Snoh  an  assem- 
Wage  of  crags,  ridges  and  mounds  it  would  be  hard  to  imagine.     A 
few  level  spots  are  found  along  the  streams,  but  the  valleys  are 
very  narrow,  and  it  is  with  extreme  difficulty  that  roads  are  made. 
And  even  when  they  are  once  established  there  are  many  chances 
that  they  will  not  endure,  for  heavy  waterspouts  rush  down  the 
narrow  canyons  piling  up  great  boulders  and  excavating  deep  gorges 
across  and  along  the  passageways.      There  is  as  great  a  fear  of 
these  deluges  in  the  mountains  of  Oregon  as  there  is  of  cyclones 
upon  the  jjlains  of  Kansas.     It  is  but  a  few  years  since  the  small 
town  of  Heppner  lost  over  500  lives  in  one  of  these  visitations. 
Vegetation  is  very  scanty,  and  the  whole  region  is  bare  and  unin- 
viting. 

Into  this  arena  we  penetrated  with  difficulty,  after  a  long  journey 
over  the  mountains,  and  settled  down  to  work  on  the  main  river  in 
a  locality  called  Turtle  Cove.  This  is  a  fairly  representative  portion 
of  the  region,  and  I  will  describe  it  in  some  detail.  Just  here  the 
river  runs  almost  due  north  and  south  for  a  distance  of  about 
twenty  miles,  through  a  valley  that  will  average  about  five  milee  in 
width.  The  hills  rise  precipitously  on  each  side  to  a  height  of 
about  1500  feet,  and  from  their  bases  long,  slanting  terranes  extend 
in  toward  the  river,  which  winds  in  and  out  at  the  bases  of  their  in- 
terdigitating  extremities.  As  many  as  twenty-two  lava-beds  may 
be  seen  in  the  hills,  and  for  most  of  the  distance  in  Turtle  Cove 
they  lie  approximately  horizontal.  The  terranes  are  largely  com- 
posed of  lava  fragments,  but  now  and  then  exposures  of  the  John 
Day  formation  may  be  seen  lifting  themselves  into  prominence 
against  the  darker  colored  background. 

Merriam  makes  three  divisions  of  the  John  Day  deposits,  the 
lower,  middle,  and  upper,  and  all  of  these  may  be  found  in  Turtle 
Cove.  The  lower  oflfers  no  attractions  to  the  paleontologist,  for  ani- 
mal remains  have  not  been  found  in  it,  but  the  peculiar  rounded 
hills  into  which  it  forms  on  exposure  make  a  most  striking  land- 
scape. Almost  all  colors  of  the  rainbow  may  be  seen,  but  the  pre- 
vailing ones  are  chocolate  red  and  pea-green.  Frequently  the 
dark  red  mounds  are  banded  with  undulating  stripes  of  white, 
which  produces  a  most  bizarre  effect.  The  shades  of  color  vary 
with  the  direction  of  the  light,  but  always  have  a  soft  effect.  On 
dose  inspection  the  mounds  are  found  to  be  covered  with  aboat  six 
inches  of  loose  soil,  cracked  into  small  bita.  and  it  is  to  thiii  condi- 
tion that  the  varying  shades  of  t  aiB  dae. 
Underneath  their  superficial  1  Itat- 
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ing  the  mound  ie  to  be  found.     It  is  rarely  that  the  lower  John 

Day  18  to  be  Been  lying  underneath  the  upper  layere;  more  com- 
monly the  area  occupied  by  this  formation  is  an  exposed  valley 
whoee  floor  is  covered  by  ascending  series  of  these  mounds  which 
finally  abut  against  the  lava  hills. 

The  middle  and  upper  John  Day  series  resemble  each  other  and 
ditTer  materially  from  the  lower  Tbey  occur  in  steep  cliffs  of 
ashy  gray  or  bright  green  color,  and  weather  into  vertical  columns 
which  rest  upon  harder  layers,  usually  of  white  or  pink,  that  ex- 
lend  approxiroately  horizontally  through  the  face  of  the  exposure. 
The  whole  mass  of  material  is  cracked  and  seamed,  and  consists  of 
hardened  nodules,  between  which  is  a  softer  matrix  of  the  same 
sort  of  material  When  the  irregular  hardened  mtieses  are  exposed 
on  all  sides  they  slake  off  in  concentric  layers,  which  break  down 
and  finally  leave  only  scattered  fragments  of  flintdike  harHiiess. 
These  small  pieces  of  hard  substance  lie  upon  all  surfaces  where 
they  can  lodge  and  make  the  footing  of  one  who  climbs  upon  the 
cliffs  very  uncertain.  Such  exposures  occur  only  occasionally,  and 
there  would  seem  to  be  no  continuous  formation  over  the  whole 
biisiu.  Whether  there  ever  was  such  a  one  is  very  uneerlain,  but 
if  this  was  the  case  then  there  must  have  been  very  extensive 
weathering  and  erosion  before  the  Tertiary  lava  flows  buried  the 
region. 

The  individual  exposures  of  the  middle  and  upper  John  Day 
are  from  100  to  500  feet  high,  and  in  the  search  for  specimens  it  is 
necesswry  to  crawl  over  the  surface  of  these  almost  vertical  cliffs 
and  to  look  very  carefully  for  bone  fragments.  Compared  with 
itiany  other  collecting  grounds  in  the  Miocene  there  are  here  com- 
paratively few  specimens,  but  by  careful  work  we  were  able  to  find 
enough  to  keep  us  busy  most  of  the  lime.  It  is  a  very  difficult 
matter  to  remove  the  bones  in  good  condition  because  of  the  kok 
(jf  homogeneity  in  the  matrix,  On  digging  into  the  cliff  after  a 
specimen  it  will  be  found  that  for  it  part  of  the  distance  the  bones 
will  lie  in  the  hard  nodules,  and  will  then  for  a  while  extend 
i»long  in  the  seams  that  are  filled  with  much  softer  material.  For 
thig  reason  it  is  impossible  to  remove  any  large  part  of  a  skeleton 
in  one  piece,  and  the  individual  bones  have  to  be  carefully  re- 
moved and  pasted  up  in  cloth,  The  bones  themselves,  however^ 
ar*5  in  an  excellent  etate  of  preservation  and  make  beautiful  speci- 

Moat  of  the  fossils  in  this  region  are  mammalian,  but  in  some 
piaci^  turtles  are  numerous.    The  commoner  specimens  t>elong  to 
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the  family  of  the  Oredons,  which  have  a  considerable  range  in  size. 
These  animals  are  now  entirely  extinct  and  show  characters  belong- 
ing both  to  deers  and  pigs.  Primitive  horses  of  several  genera 
are  common,  as  are  also  various  camels  and  rhinoceroses.  Primi- 
tive  pigs,  cats  and  dogs  are  found  here,  but  we  were  not  fortunate 
enough  to  secure  many  specimens  of  them.  Rodents  of  various 
kinds  are  not  uncommon. 

There  is  not  a  little  dispute  about  the  age  of  the  beds  and  the 
manner  of  their  deposition,  but  the  consensus  of  opinion  seems  to 
be  that  they  are  Mioce^ne  lake  deposits.  From  the  nature  of  the 
beds  and  the  contained  fossils,  it  would  appear  as  though  the  lake 
were  shallow  and  subject  to  frequent  filling  up  with  ashy  deposits. 
The  character  of  the  material  and  the  condition  of  the  skeletons 
embedded  in  it  would  seem  to  indicate  that  the  animals  had  fallen 
into  a  muddy  place  that  later  had  been  cracked  by  drying,  and  then 
once  more  had  been  subjected  to  a  mud  flow  that  had  filled  up  the 
earlier  cracks.  Only  a  very  careful  study  of  the  whole  region,  after 
the  manner  of  that  conducted  by  Merriam,  Would  make  it  possible 
to  determine  the  nature  and  sequence  of  the  changes  that  were  in- 
volved in  the  laying  down  of  these  interesting  deposits. 

Our  party  spent  the  greater  part  of  the  summer  in  the  Turtle 
Cove  region  and  then  descended  the  river  into  the  Haystack  Valley 
locality.  A  short  time  was  spent  here,  and  then  we  took  our  way 
over  the  mountains  to  make  the  bend  of  the  river  where  Bridge 
creek  flows  into  it.  In  this  historical  collecting  ground  we  had  no 
success,  and  were  obliged  to  end  up  the  season  with  the  least  suc- 
cessful expenditure  of  our  time.  We  left  the  John  Day  basin  on 
the  west  side,  after  having  traversed  it  from  one  end  to  the  other, 
and,  from  the  elevated  plateau  that  bounds  it,  looked  back  upon  the 
broken  and  serried  ridges  through  whose  valleys  we  had  been  wan- 
dering. It  was  a  sight  to  be  long  remembered,  and  I  believe  there 
are  few  like  it  elsewhere.  We  i;eached  abranch  railroad  at  Shaniko 
and  here  shipped  the  greater  portion  of  our  freight.  Final  disposal 
of  our  team  and  wagon  was  made  at  The  Dalles,  on  the  main  line, 
and  from  this  time  on  we  were  in  civilized  surroundings  to  which 
there  attaches  no  interest. 
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THE  LOUP  FORK  MIOOENE  OF  WESTERN  KANSAS. 

By  Charles  H.  Sternberg,  Lawrence. 

TT  may  seem  like  telling  an  old  story  to  speak  in  this  Academy 
-*-  of  the  Upper  Miocene  formation.  However,  as  the  writer  made 
the  first  large  collection  of  vertebrate  fossils  in  it,  and  has  spent 
five  seasons  there,  including  the  one  just  past,  he  hopes  to  give 
some  information  of  value  in  connection  therewith. 

For  countless  ages  animals  have  lived  out  their  allotted  span, 
have  fought  the  ever-recurring  fight  for  food  and  life,  and  they  were 
finally  stricken  down  by  their  fellow  creatures  or  by  the  pitiless 
forces  of  nature.  The  same  blind  forces  covered  the  remains  in 
the  ooze  of  old  ocean,  the  silt  of  the  lake,  or  backwater  from  an 
ancient  stream  overflowing  its  fiood-plain,  covering  the  bones  with 
loads  of  sand  or  mud.  In  the  course  of  centuries  the  burial-places 
are  lifted  high  and  dry,  and  by  the  denudation  of  land  in  excavat- 
ing some  river  valley  or  during  the  recession  of  cliffs  their  bones 
are  exposed.  Under  the  patient  skill  of  the  collector  they  are  se- 
cure4  from  their  resting-places.  In  the  past  fifty  years  many  noble 
skeletons  of  the  animals  have  been  gathered  into  museums.  Men 
of  wealth  are  collecting  the  faunae  of  many  geological  horizons,  so 
that  it  is  now  possible  to  get  a  good  idea  of  the  ancient  history  of 
animal  life  on  our  earth. 

It  should  humble  us  "  lords  of  creation."  Like  the  older  Agassiz, 
we  should  uncover  our  beads  when  we  enter  a  paleontological 
museum,  for  we  stand  in  the  presence  of  the  wonderful  works  of 
the  creator — works  which  until  only  recently  has  man  looked  upon 
with  intelligent  eyes.  In  July,  1877,  the  writer  was  ordered  north 
from  Buffalo  Park  by  Prof.  E.  D.  Cope,  in  search  of  fossil  verte- 
brates in  the  valley  of  the  Loup  Fork  of  Nebraska.  An  old-line 
hunter,  Abemathy  by  name,  chanced  to  be  at  Buffalo  selling  his 
last  lot  of  buffalo  hides.  He  spoke  of  a  skull  of  an  elephant  in  a 
ledge  of  sandstone  above  his  cabin.  Following  this  information, 
the  writer,  with  his  assistants,  Russell  T.  Hill  and  Wilbur  Brouse, 
was  delighted  to  find  the  first  Loup  Fork  vertebrate  he  ever  col- 
lected. It  was  a  great  land  turtle.  These  rocks  are  too  old  for  the 
elephant ;  the  top  of  the  carapace  was  so  exposed  as  to  seem  to  an 
ordinary  observer  like  the  back  of  the  head  of  a  large  beast.  This 
find  was  on  the  middle  fork  of  Sappa  creek,  some  fifteen  miles  above 
Oberlin,  which  place  then  consisted  of  a  store  building  in  which  a 
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geneml  stock  of  everything  needed  by  the  first  pioneeis  of  that  part 
of  the  state  were  sold.  Parts  of  Decatur  and  Bawlins  coonties  were 
explored,  and  here  were  discovered  the  rhinoceros,  three-toed  horse, 
and  other  animals  of  the  Upper  Miocene.  One  thing  frequently 
noted  here  was  the  conglomerate  of  gravel  or  fine  band  bound 
lightly  together  with  the  chalk  that  had  been  washed  into  whiting 
by  the  streams  that  flowed  over  the  Niobrara  group  of  the  Creta- 
ceous rocks  that  lie  immediately  underneath.  Where  masses  of  this 
material  have  disintegrated  at  the  foot  of  some  cliff,  the  resemblance 
to  old,  weather-beaten  mortar  is  so  great  as  to  attract  instant  atten- 
tion. It  is  pleasant  to  know  that  the  geologists  of  Kansas  now  call 
these  "mortar  beds."  The  resemblance  in  many  instances  was  real, 
as  the  early  settlers  plastered  the  inside  walls  of  their  sod  bouses  by 
simply  mixing  water  with  it,  and  laying  it  on  with  an  ordinary 
trowel. 

The  great  land  turtle  discovered  on  the  Sappa  was  named 
Teiiudo  ( Xerohates )  orthopygia  by  Cope.  Here  was  also  found 
the  short-limbed  rhinoceros,  called  at  that  time  Aph^lops  fossiger 
Cope,  the  generic  name  meaning  without  horns,  as  they  were  absent 
in  the  female  skull  Cope  described.  As  the  late  Dr.  J.  B.  Hatcher 
found  them  on  the  male,  he  changed  the  generic  name  to  Teleocfras. 
In  1882,  while  in  the  employ  of  the  museum  of  comparative  zoology 
of  Harvard,  the  writer  discovered  the  famous  locality  at  Long 
Island,  Phillips  county.  In  1884  he  was  employed  to  explore  this 
deposit  for  Professor  Marsh,  of  the  United  States  Geological  Survey, 
and,  with  the  assistance  of  J.  B.  Hatcher,  who  was  at  that  time  an 
enthusiastic  student  from  Yale,  and  who  made  the  first  collection 
of  bis  life  there,  they  collected  about  ten  tons  of  the  bones  of  rhi- 
noceros, representing  many  individuals.  Professor  Marsh  leased 
this  quarry,  and  at  once  it  took  the  name  of  the  Marsh  quarry.  A 
narrow  ravine  cuts  through  the  center  of  the  deposit.  The  bones 
lie  scattered  along  either  side  of  the  ravine  for  a  quarter  of  a  mile, 
often  in  pockets,  or  pot  boles,  in  the  hard  sandstone  layer.  There 
are  two  of  these  layers,  about  fourteen  feet  apart.  The  interspace 
is  filled  with  beds  of  fine  molding  sand,  with  some  whiting,  formed 
by  the  wash  of  the  underlying  chalk,  which  when  these  beds  were 
laid  down  formed  the  land  surface.  There  are  also  beds  of  sand 
that  liHVo  been  washed  clean  by  some  old  current  in  the  flood- 
plain  of  an  ancient  river,  for  the  exposed  section  shows  all  the 
different  deposits  of  a  river  valley.  Above  the  washed  sand  is  a 
stratum  of  sand  and  clay,  showing  that  the  muddy  backwater  had 
deposited  in  a  quiet  place  its  load.     This  layer,  on  exposure,  cracks 
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in  all  diTeotione^  like  the  mud  in  the  bottom  of  a  puddle  after  the 
water  has  evaporated. 

It  has  always  been  a  problem  to  account  (or  the  great  number  of 
animalB  represented,  and  the  fact  that  the  bonea  are  all  scattered. 
No  two  bones  are  in  their  natural  position ;  all  parte  of  the  akeletoit 
are  mingled  in  the  greatest  confusion.  One  would  of  courae  be 
forced  from  his  observation  of  this  region  to  agree  with  Doctors 
Matthew  and  Hatcher  as  to  the  fact  of  the  deposition  of  theae 
bones  in  the  Hood-plain  of  a  running  stream  of  water  and  not  in 
great  lakes,  as  was  believed  by  the  older  geologist b.  The  only  way 
the  writer  has  been  able  to  account  for  the  intermingling  of  all  the 
bones  of  the  skeletons  on  the  bottom  sandstone  layer  is,  that  aa  this 
eand  when  thoroughly  saturated  with  w^ater  would  become  quick* 
aand,  the  bones,  scattered  through  the  fourteen  feet,  above  where 
Ihey  now  lie»  would  sink  in  it  until  the  impenetrable  bottom  layer 
waa  reached.  When  the  land  had  not  been  cut  by  drainage  chan- 
tiels  one  can  readily  believe  that  the  above  idea  would  account  for 
the  mingling  together  indiscriminatety  of  the  bones  of  the  many 
skeletons.  What  caused  the  death  of  such  vast  numbera  of  rhi- 
noceroses in  this  place  is  a  question  not  easily  answered.  The  au- 
tfaorities  quoted  believe  that  during  great  floods  all  the  animals  in 
the  vieinity  sought  the  highest  point  they  could  find  to  escape 
death,  bat  at  last  their  efforts  were  in  vain,  and  they  were  drowned 
in  the  flood  that  covered  every  inch  of  land.  After  maceration 
took  place  the  bones  might  have  been  scattered  by  other  floods. 
Another  and  eqaally  plausible  theory  of  the  writer  is  that  the  ani- 
mals were  buried  beneath  a  great  sand-storm  that  tore  lose  the  fine 
Band  of  the  flood -plain  and  scattered  it  in  suffocating  volume  over 
the  frightent^d  multitude,  which  had  sought  safety  or  courage  by 
herding  together.  One  can  readily  agree  with  the  gentlemen  re- 
ferred to,  that*  during  the  Upper  Miocene  time,  there  were  many 
watercourses  separated  by  slightly  elevatecl  divides  and  broad  flood- 
plains.  Possibly  here  and  there  were  small  lakes  where  the  dense 
vegetation  had  clogged  some  sluggish  stream.  During  a  rainy 
ieitsou  the  whole  region  for  many  miles  might  be  converted  into 
lakes  and  the  animals  driven  from  their  haunts,  and,  worn  out  in 
efforts  to  escape^  would  at  last  succumb  to  the  inevitable.  Another 
thought  in  this  connection  is,  that  the  land  was  not  then  elevated 
above  the  eeadevel  more  than  a  few  hundred  feet.  Now  it  is  3000 
ftet  This  would  account  for  the  tropical  climate,  the  slow,  slug- 
gish streams,  bordered  everywhere  with  swamps^  filled  with  rushee 
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and  sponge  mosB,  while  in  the  more  solid  groand  trees  and  shrobB, 
like  those  of  the  tropics,  raised  their  heads  to  the  son. 

Last  season  the  writer  discovered  the  most  complete  set  of  lower, 
jaws  of  the  great  inferior  tusked  mastodon,  at  the  Sternberg  qoany. 
The  jaws  miss  part  of  the  end  that  are  anited  at  the  sympathis  and 
prolonged  forward  into  a  broad  rostrum,  into  which  the  inferior 
tusks  are  inserted.  These  tusks  are  absent  in  this  specimem, 
though  very  complete  ones  have  been  found  that  have  fallen  out  of 
their  sockets,  and  show  that  they  projected  eighteen  inches  from 
the  jaw,  the  roots  reaching  back  about  two  feet  to  the  last  molar, 
that  in  this  set  had  full  possession ;  the  other  molars  had  been  cast 
out.  The  length  of  the  preserved  jaws  was  two  feet  six  and  a  half 
inches.  Height  at  condyles,  fourteen  inches.  In  the  center  of 
the  grinding  surface  of  the  last  molar  the  height  is  nine  and  a  half 
inches.  The  length  of  the  molar  is  about  seven  and  a  half  inches, 
and  three  and  a  half  inches  wide.  The  great  distinguishing  char- 
acter of  this  first  mastodon  lay  in  the  fact  that  only  a  narrow  strip 
of  enamel  covered  the  inside  of  the  tusk,  while  in  all  the  descend- 
ants the  tosks  are  encircled  with  enamel. 

The  dominate  life  in  northwestern  Kansas  at  that  time  was  the 
rhinoceros,  Teleoceras  fossiger,  and  the  great  land  turtle,  Testudo 
(Xerohates)  orthopygia  Cope.  As  early  as  1882  a  large  collection 
of  these  turtles  was  made  in  a  narrow  gulch  that  had  been  carved 
out  of  the  sand  by  water  on  Beaver  creek,  near  the  old  site  of  a 
town  of  that  name. 

A  great  deal  of  labor  was  required  to  secure  specimens  from  the 
Loup  Fork  sands.  The  turtle  shells  were  scattered  through  sand 
about  four  feet  in  thickness  along  the  face  of  the  bluff  for  100 
feet ;  about  six  feet  below  was  the  bed-rock,  on  which  were  scat- 
tered rhinoceros  and  other  bones.  The  fact  that  the  limbs  were 
present  in  many  cases  precludes  the  possibility  of  their  sinking  in 
quicksand  after  death,  as,  in  that  case,  the  loose  bones  of  the  endo- 
skeleton  would  have  been  left  behind ;  for  the  same  reason  they 
c<juld  not  have  been  brought  to  burial  by  water  very  long  after 
death. 

During  Pliocene  time,  a  little  later,  the  great  elephant,  Elephas 
Columbia  ranged  in  great  numbers  over  the  same  region.  In  1894 
the  writer  discovered  a  large  deposit  of  these  bones,  which  are  pre- 
served in  the  University  of  Kansas. 
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ADDITIONAL  OBSERVATIONS  ON  THE  OEOL007  OF 

KANSAS. 

By  Lyman  C.  Woostbr.  Ph.  D.,  Emporia. 

ILLUSTRATION  OF  CLASSIFICATION  FORM. 
Formatuma.  Times.  Rocks. 

Paleozoic Eon.         Series. 

Carbonic Era.  System. 

Coal  Measures  or  Kansan Period.     Group. 

Upper  Coal  Measures  or  Upper  Kansan Epoch.      Stage.    ' 

Lower  Coal  Measures  or  Lower  Kansan Epoch.      Stage. 

Emporia  Beds Hemera.  Beds  or  substage. 

Oarboniferous  Bock  System  of  the  Carbonic  Era. 

Thickness.  6665  feet.    Time,  about  2.600.000  years. 

The  rock  groups  and  the  corresponding  time  periods:  ' 
I.     Mississippian. 
II.     Coal  Measures,  or  Eansan. 
III.     Permian. 

I.    ROCKS  OP   THE   MISSISSIPPIAN   PERIOD. 

But  one  rock  stage  of  the  Mississippian  period  is  represented 
in  Kansas,  that  of  the  Eeokuk  epoch. 

1,— Strata  of  the  Keokuk  Epoch. 
The  rock  beds  found  in  southeastern  Kansas.    Thickness,  about  400  feet 

(1)  Galena  {Boone)  ^crf«,  thickness  about  400  feet.  These 
consist  of  layers  of  bluish  limestone.  In  the  upper  portion  of 
these  beds  the  limestone  has  been  extensively  eaten  out,  probably 
by  water  containing  carbon  dioxide,  and  great  quantities  of  chert, 
lead  sulfide  and  zinc  sulfide  have  been  deposited  in  the  cavities. 
The  ores  of  lead  and  zinc  are  extensively  mined  at  Galena,  and  in 
the  vicinity  of  Joplin,  Mo.  The  annual  output  is  worth  about 
$10,000,000  for  both  metals.  The  ores  are  smelted  at  Cherryvale, 
lola,  Chanute,  Neodesha,  and  Pittsburg.  At  about  the  close  of 
this  epoch,  the  Galena  beds  were  raised  above  the  level  of  the  sea 
and  deeply  eroded  by  sub-aerial  agencies.  The  amount  of  this 
erosion  is  unknown.  A  deep  well  at  Emporia  reached  the  Galena 
beds  of  the  Mississippian  limestone  at  a  depth  of  1920  feet.  The 
level  of  the  surface  at  the  mouth  of  the  Emporia  well  is  1130  feet 
above  the  level  of  the  sea ;  the  level  at  Galena  above  the  same 
datum  plane  is  870  feet.  The  distance  from  Galena  to  Emporia  in 
a  straight  line  is  118  miles;  therefore  the  dip  of  the  Galena  beds 
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in  ih^  (iirvctioQ  of  EniporiH  b  aboat  sixteen  feet  to  the  mile,  as> 
^itminkT  thnt  thn  app«>r  by^rs  of  these  beds  exposed  near  Col  am  boR 
wpuUI  h«v^»  Kfi  f^levHtiou  of  IIW  feet  at  Galena  were  they  still  ex« 
|i«>i!k»h|  ni  thnt  plntv. 

II      KiH  K$   or   THE   COAL    MEA$CRE   OR  KAXSAX   PKRIOD  OP 
THE   CARBOSIC   ERA. 

ThickmMS.  3780  tmmt. 

/.     >7r•^^^l  i»/  AA«f  l.pu-rr  OhiI  }tl¥asunt  or  Lowtr  Kantan  Epochs 

rN>  ^«*^')^  b«^l«  foiml  iM  «-«0tvrn  Kanxsi*.    Thickmms.  1440  fnrt.    (The  layers  are  deacribed, 
btnirtnnintr  wtth  tfaw  Itywest.) 

il)  {"ht'fokti  tifitji,  thickness.  4oO  feet.  This  formation  con- 
•ai<lfi  Ituvvly  ^'f  sluiU»9«  A  K'w  thin  layers  of  limestone,  several  beds 
of  MHtuliitMiu'  i^f  varii>u8  thiokiu'tsst's.  becoming  increasingly  promi- 
iM^it  Im  tlu»  8i»uth\vnnl.  tuul  of  seven  or  more  beds  of  coal.  The 
nluiU'H  Mn«  valuablo  for  brick-umkinit|:.  and  the  sandstones  serve  as 
rich  n  KcrxMni  of  pctrv^Unuu  ami  uatuml  gas  under  a  belt  extending 
frt'in  VnoU\  ti>  (VlToyvillo  and  south  into  Indian  Territory.  The 
Well  (Mly  cvml-Unl.  situat^'d  about  AX)  feet  above  the  base  of  the 
(MuMokoc  IhhIii.  yi^^lds  tho  vx>al  uiiue<.l  near  Pittsburg  and  probably 
I  hid  iniiHMl  at  Atchison.  Leavenworth,  and  in  eastern  Indian  Terri- 
lotv 

Ni»inly  eighty  tivc  jn^r  ivut.  of  the  coal,  ninety-nine  per  cent,  of 
Ihp  nnhnal  itfan  and  ninety. nine  |>er  cent,  of  the  petroleum  mined 
III  IvMnnnM  arc  obtained  from  the  Cherv^kee  beds.  It  is  estimated 
IhMl.  ilnrln^r  HH^I.  o.iHHMW  tons  of  cvhiL  T.lXXUXX)  barrels  of  petro- 
h«Min  MMil  nn  unkn\»>vn  tuunlvr  of  billion  cubic  feet  of  gas  were 
nlilhinpil  fnun  these  UhIs;  and  that  frvun  these  and  the  other  beds 
nf  I  he  Lower  Toal  Measur\^s  w-ere  obtaineii  IoOLOIXXOOO  brick  of 
>  Ml  hMiM  kinds  and  l\TiH\vXX^  SvHcks  of  cement  —all. coal.  oil. gas,  brick, 
immI  eeinenl.  \vortl\  nu^n^  than  $hVv\XUX\V 

1'he  ( 1u»rokee  IhhIs  dip  hi\HYily  to  the  Sk^ulhward  in  southeastern 
UHhwt^M.  IncreHsin.tf  to  a  thicknesis  of  morv  than  V*000feet  in  eastern 
hnlliih  Terrili^ry.  Piv^lvably  the^^  beds  in  Indian  Territory  are  the 
MMttiee  of  the  petr\^ltuun  and  natural  ^s  of  eastern  Kansas.  If  so, 
IM  till  lie  KnuHnH  iloes  tu^t  vnerlie  tins  shtvt  v^f  jjas  and  oil,  and.  there- 
jioe,  I'Mnnot  i>b!ain  them  fr\^m  the  sandstones  of  the  Cherokee  beds. 

'rie-  t  'hevukee  UhIs  ontcT\>p  in  Cherv^kee,  Crawford  and  Bourbon 
I  •mnll«'»«.  l>nl  jviv  penetratinl  by  wells  and  shafts  throughout  eastern 
biiMMtut.  im  !l\e\  tiip  at  a  small  anjjle  to  the  westward.  Fossils  are 
hol  Mlnintlant  in  these  KhIs. 

I'M  ii^hiilf-  lUiis.  no  feet.  These  consist  of  the  Fort  Scott 
\s  lnNM  »tiO  limestvnies,  twenty. tive  fct^t ;    Lalvtte  shales,  sixty  feet; 
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«nd  the  Pawnee  limestone,  twenty-five  feet.  The  limestones  abound 
in  low  anticlines  and  synclines,  and  may  be  easily  traced  along  a 
line  extending  from  Port  Scott  southwestward.  Excellent  outcrops 
may  be  found  near  Grirard,  Oswego,  ancj  Parsons.  The  low^est  lime- 
stone is  burned  for  cement  near  Fort  Scott.  Fossils  are  abundant 
near  the  decomposing  limestones.  The  shales  thicken  to  the 
southward. 

(3)  Pleasanton  Beds,  275  feet.  These  beds  include  the  Ban- 
dera (Lower  Pleasanton)  shales,  100  feet;  Parsons  (Altamont) 
limestone,  25  feet,  and  the  Dudley  (Upper  Pleasanton)  shales,  150 
feet.  The  Parsons  limestone  thins  northward  and  disappears  near 
Pleasanton.  Coal  is  mined  at  Pleasanton,  and  some  thin  layers  of 
sandstone  are  quarried  for  flagging  on  the  Marmaton  river  near 
Fort  Scott.     The  shales  are  thicker  southward. 

(4)  Erie  ( Branson)  Beds,  275  feet.  These  include  the  Hertha 
^Bethany Falls)  limestone,  15  feet;  Ladore  (Mound  Valley)  shale, 
100  feet;  Mound  Valley  limestone,  10  feet;  Cherry  vale  (Gales- 
burg)  shales,  120  feet,  and  Independence  (Dennis)  limestone,  30 
feet.  The  limestones  of  the  Erie  beds  are  best  developed  to  the 
northeastward,  and  become  thinner  bedded  and  more  argillaceous 
to  the  southwestward.  They  contain  many  fossils.  The  shales 
thicken  southward,  and  contain  much  arenaceous  material.  They 
49upply  excellent  clay  for  vitrified  brick,  especially  at  Cherryvale. 
The  Erie  beds  are  a  dominant  feature  of  the  topography  of  the 
<5ountry  from  eastern  Miami  county  to  eastern  Montgomery  county. 
The  shales  thin  to  the  northward. 

Remarks :  In  the  eastern  part  of  Allen  and  the  western  part  of 
Bourbon  counties  the  Erie  (Bronson)  beds  lose  in  part  the  shale 
strata,  and  the  limestones  thicken  so  as  locally  to  form  an  almost 
continuous  bed  of  limestone  sixty  to  eighty  feet  in  thickness.  This 
is  one  of  the  heaviest  of  the  limestones  penetrated  in  drilling  for  oil. 
The  Independence  limestone  of  these  beds  carries  a  large  amount 
of  flint  in  itp  lower  portion ;  the  upper  portion  is  an  oolite  which 
exhibits  cross-bedding  and  false  bedding,  and  attains  a  thickness 
in  some  places  of  fifteen  feet. 

(5)  lola  Beds,  thickness  330  feet.  These  include  Chanute 
{Thayer)  shales,  150  feet;  lola  (Earlton)  limestone, 30  feet;  Con- 
creto  (Lane)  shale,  75  feet;  Allen  (Stanton,  Garnett,  Carlyle) 
limestone,  30  feet ;  Vilas  shale,  45  feet.  The  shales  of  the  lola  beds 
are  better  developed  in  thickness  southward,  and  the  Chanute 
shales  contain  much  sandstone  in  the  central  and  southern  counties 


78  Kansas  Academy  of  Science. 

and  in  Indian  Territory.  The  sandstone  is  not  well  cemented  and 
iseverywbereripple-markedyshowing  shallow- water  deposition.  The 
limestones  become  thinner-bedded  to  the  southward  and  are  incon- 
spicuous. Thin  beds  of  coal  in  the  shales  are  mined  locally.  The 
lola  beds  outcrop  along  a  belt  extending  southwestward  from 
Kansas  City,  Mo.,  by  Paola,  lola,  and  Predonia,  to  western  Mont- 
gomery county.  Portland  cement  is  manufactured  from  shale  and 
limestone  at  lola.  A  warping  of  the  crust  of  the  earth  by  which 
the  deep  seas  were  shifted  from  south  of  Kansas  to  north  of  Kan- 
sas makes  the  close  of  this  hemera  a  proper  time  for  dividing  the 
Coal  Measure  or  Kansan  period  into  Lower  and  Upper  Coal  Meas- 
ures, or  Lower  and  Upper  Kansan  epochs. 

2. — Strata  of  the  Upper  Coal  Measure  or  Upper  Kansan  Epoch, 

The  rock  beds  found  in  eaatem  Kansas.    Thickness,  1340  feet.    ( The  layers  are  described,  be- 

firinnins:  with  the  lowest.) 

(6)  Lawrence  Beds,  310  feet.  These  include  Piqua  limestone, 
50  feet;  Le  Roy  shales  (Lawrence  shales,  north  ;  Chautauqua  sand- 
stone, south),  220  feet;  Oread  limestone,  40  feet.  The  shales 
thicken  northward,  and  are  replaced  by  sandstones  southward.  A 
few  thin  beds  of  coal  are  mined  locally  in  the  shales,  and  some 
light  flows  of  natural  gas  have  been  obtained  from  them  by  wells 
at  Eureka.  The  important  towns  located  on  or  near  the  outcrop 
of  these  beds  are  Troy,  Atchison,  Leavenworth,  Lawrence,  Bur- 
lington, Toronto,  Yates  Center,  Fall  River,  Elk  Palls,  and  Sedan. 

(7)  Lecompton  Beds,  280  feet.  Kanwaka  shales  (Elgin  sand- 
stone, south),  100  feet;  Lecompton  limestone,  20  feet;  Tecumseh 
shales  (Cave  Springs  sandstone,  south),  75  feet;  Deer  Creek 
(Strawn)  limestone,  25  feet,  and  Calhoun  shales,  60  feet.  The 
shales  are  thicker  north,  and  quite  arenaceous  in  the  southern  part 
of  the  state.  The  limestones  do  not  form  conspicuous  ledges,  ex- 
cept on  the  Kaw  river  and  in  the  southern  counties.  Fossils  are 
very  abundant,  especially  in  the  vicinity  of  the  limestones.  The 
important  towns  on  or  near  the  outcropping  of  this  belt  of  beds 
are  Lecompton,  Lyndon,  Hilltop  and  Virgil  in  Greenwood  county, 
Elk  Falls  in  Elk,  and  Elgin  in  Chautauqua  county.  ' 

(8)  Eureka  Beds,  230  feet.  Hartford  (Topeka)  limestone,  25 
feet;  Severy  (Osage)  shales,  70  feet;  Howard  limestone,  7  feet; 
Burlingame  shales,  120  feet;  and  Barclay  (Burlingame  or  Eureka) 
limestone,  8  feet.  All  these  limestones,  especially  the  last,  form 
prominent  escarpments  across  the  state.  Theeighteen-inch  bed  of 
coal  mined  at  Osage  City,  Burlingame  and  Scranton  lies  at  the  top 
of  the  Severy  shales,  just  under  the  Howard  limestone.     Several 
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Jiin  beds  of  coal  are  found  in  the  Biirlingame  shales,  and  yield 
me  coal  by  stripping.  Hiawatha,  Holt  on,  Topeka,  Oaage  Oity, 
lureka,  Howard  and  Cedar  vale  are  sitnatfd  along  thia  belt  of 
beds.  The  Burlingame  ahalee  eight  miles  east  of  Emporia  contain 
BO  much  arenaceous  miiterial  that  in  certain  portions  they  are  better 
designated  as  Bandstoties.  These  arenaceous  shales  are  intersected 
vertically  by  numerous  fissureSt  many  of  which  ahow  faulting. 
Al>out  thirty  feet  lielow  the  Barclay  limestone  ifl  a  two-foot  stratum 
of  concretionary  limestone  covering  a  six4nch  stratum  of  coal,  and 
fifty-five  feet  below  the  Barclay  limestone  is  a  stratum  of  breeciated 
nd  conglomeritio  limestone,  locally  thirty* five  feet  thick.  The 
me  or  another  stratum  of  breccia  and  conglomerate  is  found 
above  the  concretionary  limestone  mentioned  above^  and  another 
thin  stratum  atxjve  the  Eraporia  limestonea,  deecribed  below,  is 
widely  distributed  in  Lyon  county. 

(9)  Emp&ria  JBeds,  216  feet.  These  comprise  the  Humphrey 
shales,  including  Columbia  Ford  limestone,  36  feet;  Emporia  blu© 
limestone,  9  feet;  OIpe  shales,  60  feet;  Emporia  buff  limestones, 
34  feet,  and  Emporia  reservoir  shales,  77  feet.  The  Humphrey 
shales  yield  much  salt  water,  to  the  detriment  of  wells*  The  Em- 
poria blue  limestone  holds  its  special  characteristics  throughout 
Lyon  county  and  probably  also  in  the  counties  north  and  south, 
and  is  much  used  in  the  construction  of  foundations  to  houses. 
The  Emporia  buff  limestones  are  five  in  number,  vary  confiiderably 
in  physical  appearance^  hold  many  fossils  in  the  limestone  layers 
and  in  the  intervening  shales,  and  are  locally  used  somewhat  for 
building  stones.  Beneath  the  Emporia  buff  limestones  the  Olpe 
shales  are  in  part  quite  arenaceous.  These  shales  contain  a  thin 
l)ed  of  coal  in  the  middle  part.  The  Emporia  reservoir  shales  are 
quite  uniformly  arenaceous  and  carry  at  Ihe  top  a  six-inch  bed  of 
Coal. 

(10)  Americua  Beda^  155  feet.  These  comprise  the  Admire 
sliales  and  limestones,  120  feet;  Americus  limestone  and  shales,  35 
feet  The  Admire  shales  include  some  five  strata  of  limestone  and 
sandstone,  none  of  which  is  of  especial  importance  commercially  or 
topogTaphically,  About  ninety  feet  above  the  base  the  shales  yield 
email  quantities  of  natural  gas  in  western  Lyon  county,  and  larger 
quantities  at  Strong  City  and  Elmdale,  in  Chase  county.  The 
Americus  limestone  is  a  valuable  building  stone.  It  is  dark  buff 
in  color  and  averages  twenty  inches  in  thickness.  Six  or  eight 
feet  above  the  Americus  limestone  is  a  six-inch  layer  of  limestone 
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mnft\i  u»A  ff/r  side  walks.    The  shale  between  theee  limestones  is 
thry  rich  in  Uimils. 

ni)    Klff^laU  BedJi,  150  feet.    One-third  of  the  thickness  of 
trj«:«^  Fi^J«»  'm  limestone,  and  the  remainder  \&  shaly  limestone  and 
shaU,     Of  these  liraestonee,  three  deserve  special  mention :    The 
Friable  Fu^aiina,  twenty-foar  feet  above  the  base  of  the  beds,  con- 
tairj»  myriads  of  rhizopods.    The  Neva  limestone,  forty-six  feet 
below  the  top,  is  twelve  feet  in  thickness.     The  npper  half  was 
name'l  "cotton  rock"  by  Swallow,  an  early  Kansas  geologist,  andL 
the  lower  half  was  named  "dry  bone/'  from  its  peculiar  appearance 
when  weathered.     The  Cottonwood  limestone,  twelve  feet  from  th^ 
top  of  the  Elmdale  beds,  is  one  of  the  most  highly  valned  building 
stones  of  middle  Kansas.     It  is  a  white  limestone,  and  lies  in  a. 
stratum  six  and  one-half  feet  in  thickness.     The  twelve-foot  shal^ 
hiA  hixjvf.  this  limestone  is  literally  full  of  fossils  and  becomes  ex— 
r^;llent  soil  on  decomposition. 

The  Elmdale  beds  lie  at  the  summit  of  the  Coal  Measures  oF 
Kansas.  No  unconformity  exists  between  these  beds  and  thos^ 
above,  but  Permian  fossils  are  increasingly  abundant. 

III.     KOCKS  OF  THE   PERMIAN   PERIOD  OF  THE  CARBONIC   ERA. 
Thickness.  2375  feet. 

/.  —Strata  of  the  Lower  Permian  Epoch. 

The  rock  beds  found  in  central  Kansas.    Thickness.  666  feet.    (  The  layers  are  deacribed, 
beffinninsr  witJi  the  lowest.) 

( 1 )  Strong  City  BedSy  180  feet.  These  include  Crusher  Hill 
alternating  shales  and  limestones,  140  feet.  The  limestones  offer 
little  resistance  to  atmospheric  influences,  and,  therefore,  have  little 
influence  on  topography.  The  stratum  next  above  is  the  Strong 
flints  (Wroford  limestone),  40  feet.  This  formation  is  chiefly  re- 
Hponsible  for  the  Flint  Hills  of  central  Kansas,  because  of  its  power 
to  rosist  erosive  agencies.  The  layers  of  limestone  have  been  re- 
placed wholly  or  in  part  by  silicious  material,  and  are  much  used, 
when  crushed,  for  railroad  ballast.  The  Flint  Hills,  or,  as  they  were 
named  by  the  earlier  geologists  of  Kansas,  the  Permian  mountains, 
ext(*nd  across  the  state  from  Nebraska  to  Oklahoma,  but  are  best 
dt^veloped  in  Chase,  Greenwood,  Butler,  Elk,  Cowley  and  Chan- 
tau(|ua  counties. 

(2)  Flovvnre  Bedn,  about  159  feet.  These  consist  of  Cedar 
Point  (Matfiold)  shales  and  shaly  limestones,  about  92  feet;  Flor- 
ence flints  and  shaly,  buff  limestone,  37  feet ;  Fort  Riley  ( Florence) 
limestones,  iW  feet.  In  the  midst  of  the  Florence  flints  are  one  or 
two  heavy  layers  of  white  limestone,  quarried  at  El  Dorado  for  fine 
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building  Htone.  The  ehaly,  buff  limestoiiPB  above  the  Fkirence 
flints  contain  an  abundant  brachiopod  fauna  near  Florence,  and  the 
ahaly  Hrneetone  above  the  heavily  bedded  Fort  Riley  limestone  eon- 
Hiiig  an  abundant  lam  ell  i  branch  fauna  near  Fort  Riley* 

(3)  M'irion  Bed^,  about  230  feet.  The  lower  portioD  of  theee 
beds  congiste  of  various  colored  shales  atid  shaly  limestonee,  about 
sisty  feet  The  next  section  of  the  beds  coniaina  the  Marion  gray 
Iitneatone»  with  more  ur  less  flipt,  then  some  yellowish  ahali^B,  and 
Marion  concretionary  limestone,  in  all  thirty  feet.  The  Marion 
concretionary  limestone  contains  many  brachiupocls.  This  is  the 
highest  and  latest  formntion  of  whicli  this  is  true,  for  the  Itigher 
and  later  formations  of  the  Marion  beds  are  characterized  by  a  very 
abundant  lamellibranch  fanna.  The  next  140  feet  of  the  Marion 
beds  consiBts  of  variousiy  colored  ehaly  limestones,  with  the  Abilene 
conglomerate  at  the  top.  This  lint  consists  of  pebbles  of  limestone 
and  quartz  cemented  together,  The  great  change  in  the  physical 
geography  of  central  KansaB  at  the  close  of  the  deposition  of  the 
Marion  bKls,  shown  by  the  absence  of  fossils  from  the  succeeding 

tja  and  the  deposition  id  them  of  large  quantities  of  salt  and 
psum,  makes  it  seem  wise  to  separate  the  Lower  Permian  from 
_the  Upper  Permian  at  this  horizon. 

2,— Rocks  ofths  Upper  Permian  Epochs 

p  i>Q«k  bedft  f gund  in  Miuthw4»t«Ti!i  KaniMia.    Thlckneas,  1310  f «et.    C  The  ttyen  sf«  4e- 
HCribed.  b^rinnifif  wUh  the  tuw«i(L)' 

(4)    Weill ug ton  Beds,  about  400  feet.     These  consist  lowest  of 
buff  limestones  and  marls^  tlien  of  colored  shales  and  marls  alter- 
nating with  layers  of  gypeum  and  tbick  deposits  of  rock  salt»  and 
lastly  of  variously  colored  shales  and  marls.     In  central  and  north- 
ern Kansas  the  Wellington  beds  are  succeeded  by  the  massive  dark 
brown  and  red  sandstones  of  the  Dakota  Cretaceous;  in  southern 
Kansas  the  Wellington  beds  are  covered  by  the  eaiidstones,  long 
^nown  as  the  **Eed  Beds,"  belonging  to  the  U^jper  Permian.    Crsgin 
Hfis   characterized  the  Wellington  beds  as  made  up  of  *'a  thick 
Body  of  blue,  gray  and  slate-colored  shales."     Thus  far  no  fossils 
Hftve  been  reported  from  them.     Salt  is  mined  at  Kingman,  Lyons, 
^nd  Kanopolia,  and  is  pumped  at  AQthony,  Welliagton,  Hnlchin* 
floo,  'and  Sterling, 

{ 5 )    Harper  Bed»,  650  feet.    These  are  the  red  and  variegated 

eAndetpnes  of  the  Red   Beds  so  well  exposed  in  Kingman  and 

Harper  oonnties,     These  beds  are  continuous  with  similar  beds 

which  outcrop  in  Oklahoma.    The  sandstones  and  shales  were  de^ 
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posited  over  a  continuously  subsiding  sea  bottom,  bat  always  in 
shallow  water,  as  is  shown  by  the  ripple- marks  to  be  found  in 
nearly  every  layer.  No  fossils  have  been  found  in  these  beds  in 
Kansas,  but,  in  Oklahoma,  Gould  reports  the  discovery  of  vertebrate, 
invertebrate  and  plant  remains.  The  animals  belong  to  Permian 
types,  and  the  plants  resemble  Mesozoic  rather  than  Paleozoic 
types,  according  to  European  standards. 

(6)  Medicine  Lodge  Beds,  500  feet.  These  consist  of  the  Salt 
Plain  shales,  containing  salt  and  gypsum,  150  feet;  Cedar  Hill 
sandstones,  150  feet ;  Flower- pot  shales,  170  feet ;  Medicine  Lodge 
(Cave  Creek)  gypsum,  29  feet.  On  the  discovery  of  fossils  in  Ok- 
lahoma in  strata  geologically  more  than  a  hundred  feet  above  the 
Medicine  Lodge  gypsum,  Gould  classed  the  strata  above  as  Trias- 
sic ;  but  a  more  careful  study  of  these  fossils  shows  that  they  be- 
long to  Permian  types,  and  it  is  therefore  probable  that  the  Texas 
Trias  does  not  extend  north  into  Kansas.  In  southwestern  Colo- 
rado the  Permian  Red  Beds  and  the  Triassic  are  unconformable. 

(7)  Kiger  Beds,  260  feet.  These  consist  of  Dog  Creek  shales, 
30  feet ;  Red  BlufiF  sandstones,  200  feet ;  Day  Creek  dolomite,  10 
feet;  Hackberry  shales,  20  feet.  The  fossils  refejrred  to  in  (6) 
were  found  in  the  Red  Bluff  sandstones.  The  Kiger  beds  close 
the  Paleozoic  in  Kansas.  The  whole  region  covered  by  Coal 
Measure  deposits  was  elevated  at  the  close  of  the  Paleozoic  It 
remained  dry  land  during  the  Triassic  and  Jurassic  of  the  Meso- 
zoic, and  was  deeply  eroded;  and  then  was  submerged, •  in  the 
western  half  of  the  state,  beneath  the  waters  of  the  ocean  and  cov- 
ered by  the  deposits  of  the  Cretaceous  era,  and  later,  as  the  land 
slowly  emerged  from  the  ocean  during  the  rise  of  the  Rocky 
Mountains  in  the  next  tier  of  states,  west,  became  covered  by  the 
brackish  and  fresh-water  deposits  of  the  Tertiary  and  Quaternary 
eras. 
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DETERMINATIONS  OF  SOME  TEXAS  COLEOFTEBA. 
WITH  RECORDS. 

By  Elbkut  SL  Tucker,  Museum  Asaisfcant  in  3r«temati«  EntomciJogyi 
tJRlYei^ity  of  Kftnaftft,  L&wrenceL 

ON  account  of  perBotial  interest  in  the  insect  fauna  of  Texas, 
due  mainly  to  my  first  entomological  collecting  trip  in  the 
state  ( to  Galveston,  in  May,  1304»  as  a  member  of  a  party  under 
direction  of  Dr.  F.  H.  8now,  for  the  University  of  Kanafis),  the 
writer  consented  to  identify  some  beetles  from  the  collection  of  the 
AgricuHural  and  Mechanical  College  of  Texas,  at  College  Station, 
Brazos  county,  on  the  request  of  Pruf.  A*  F.  Conradi,  then  acting 
state  entomologist.  As  a  motive  for  the  work  other  than  the  ad- 
vantage accruing  to  the  college  collection,  Professor  Conradi  pro- 
Dsed  that  a  list  of  determinations  thus  obtained  would  be  helpful 
making  up  a  general  list  of  the  Coleoptera  of  Texas,  and  the 
^ames  and  records  herewith  show  the  results  of  study  of  the  specie 
which  he  furnished-  All  determinations  were  personally 
by  comparison  with  named  specimens  in  the  collection  of 
beetles  of  the  University  of  Kansas,  together  with  the  aid  of  litera- 
Gr,  excepting  those  species  so  indicated  in  the  list,  where  special 
lit  is  given  to  the  authority  to  whom  the  specimens  were  su fa- 
ll tted  m  cases  of  uncertainty.  With  the  exception  of  Balaninus 
ctoriensis  Chitt.,  all  of  the  beetles  were  collected  in  Texas,  mostly 
the  Agricultural  and  Mechanical  College,  to  which  instttution 
Ihey  have  been  returned,  less  a  few  duplicates  retained  by  kind 
permiesiou.  The  atudent  will  notice  that  many  dates  of  collecting 
occurred  in  early  spring  and,  in  fact,  winter  months,  which  indi- 
cfltee  that  where  mild  winters  prevail  a  long  season  for  insect 
EStivity  is  permitted. 
The  arrangement  follows  Henshaw's  check- list  by  numbers  when 


Wellborn,   Brazos 


Family  CirmDEUOi^, 
;  Clcindela  Scutellaria  Say,  var.  unjcolor   Dejean. 
river,  March  22.  191)4. 
32  Cicindela  vulgaris  Say.    Wellborn,  Brazos  river,  Mar^h  22,  1904. 

Family  CARABin^. 
184  Caloioma  lugubre  Le  Conte.    College  Station. 
ago  Scarites  subtermneus  Fabrkiua.    College  Station,  March  31,  1904. 
387  Bembidiuin  variegatuni  Say,    Cbllege  Station,  May  9»  1908. 

(85) 
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I  617  Evartiinii  berw  Say.    Comanche,  Ifarcfa  17,  IdM. 

Mia  GasDOoia  pennsylvaniea  LimuTOB,  var.  sQturalis  Chandcnr.    College 
(  Station,  Janoary  90,  1903:  Buffalo  SpringB,  May  5,  1903. 

935  Pinaeodeia  platioollis  Say.    College  Stataon,  Januaiy  4,  1904.    Stric 
I  not  deep;  abdomen  protrudes  farther  besroDd  dytra  than  with  com- 

pared examples,  regarding  whkh  Mr.  Charles  Liebeck  has  written: 
"About  the  usual  form;  the  extent  of  abdominal  segnaent  beyond 
the  elytra  is  variable." 
1068  Discoderus  impotens  Le  Conte.    CoU^e  Station,  May  1, 1904.     Det/est- 

mined  by  Charles  Liebeck. 
1130  Harpahis  gravis  Le  Conte.    Waco,  September  20,  1902.    Collected  by 

L.  H.  ScholL 
1201  Anisodactyhis  piceus  Le  Conte.    College  Station,  February  27  and 
May  1,  1904;  Avakm,  April  12,  1904.     The  brownish-tinged  ex- 
amples were  probably  freshly  emeiiged  when  captured;  hence,  had 
not  developed  to  black. 

Family  Gyrinid^. 

1S39  Dineutes  carolinus  Le  Conte.    CoU^e  Station. 
Family  CoCciNELUDiE. 

3064  Cycloneda  sanguinea  Linnsus.    Collie  Station,  May  12,  1904;  also 

May  10,  1905  (C.  E.  Sanborn).    Predaceous  on  plant-lice. 
3065a  011a  abdominalis  Say.    Sabinal,  May  24,  1904. 

3084  ExoChomus  constritatus  Mulsant.  Collie  Station,  May  10,  1906 
(C.  E.  Sanborn).    Predaceous  on  plant-lice. 

3098  Brachyacantha  boUii  Crotch.  College  Station,  June  4,  1903.  Deter- 
mined by  Charles  Liebeck  as  "large  form."  The  yellow  spaces  oi 
basal  and  median  portions  of  elytra  are  solidly  fused,  without  any 
indication  of  spots.  Also  taken  at  Collie  Staticm,  May  10,  1905, 
by  C.  E.  Sanborn,  who  reported  it  as  predaceous  on  plant-lice. 

3135  Scymnus  terminatus  Say.    College  Station,  August  8,  1904. 

3156  Scymnus  tenebrosus  Mulsant.  College  Station,  May  10,  1905  (C.  E. 
Sanborn).    Predaceous  on  plant-lice. 

Family  EROTYUDiE. 
3202  Languria  taedata  Le  Conte.    College  Station,  April  12,  1903. 

Family  ELATERiDiE. 
4085  Lacon  rectangularis  Say.    College  Station,  February  27,  1904. 

Family  Buprestid>e. 
4575  Psiloptera  drummondi  Laporte  and  Gory.     College  Station,  June  20, 

1902.     Determined  by  Charles  Liebeck. 
4639a  Chrysobothris  femorata  Fabricius,  var.  alabamae  Gory.     Kosse,  April 
19,  1904. 
4750  Agrilus  muticus  Le  Conte.     College  Station,  April  28,  1903,  and  April 

7    1904. 

Family  MALACHiDiE. 

5007  CollopH  balteatus  Le  Conte.  Wellborn,  Brazos  river,  March  29,  1903 ; 
Coll<»jro  Station.  July  27,  1902. 

Family  Clerid^i:. 
5215a  Chariessa  pilosa  Say,  var.  onusta  Say.    College  Station,  April  13, 1903, 


Family  Ptikid^* 
535$  Ampbtcerus  bicamiatus  Say*    Corskana,  March  ll,  1904. 


1^^ 
K^l 


5591 
5691 
5692 

5742 
5894 
9901 
5941 

5953 
5955 
5962 
600S 
6038 
eOGO 
6115 
6127a 

6196 
6201 

0471 


Family  Scarab >EiDi€:* 

Aphodius  aerval  Say,  College  Station,  January  7.  1904.  Smaller  than 
compared  examples,  more  deeply  striate  with  confluent  punctures, 
and  with  slightly  different  markings^  regarding  which  Mr,  Charles 
Lieheck  has  written  i    * 'About  the  usyat  size;  markings  variable.** 

Ochodaeua  biarmstus  Le  Conte,     Sabine ^  May  24,  1904. 

Bolboceras  lazarus  Fabrlcius.     CoUeg-e  Station,  April  14,  1904. 

liacrodactylus  angugtatua  Beauvois.     College  Station,  March  30, 1904. 

Macrodactylus  uniformis  Horn,     College  Statiori,  March  30.  1904. 

Lachnostema  torta  Le  Conte.     College  Station,  July  8,  1£K)4, 

Allorhina  nitida  Linnaeus.     College  Station,  July  23,  1904. 

Euphoria  kernii  H  aide  man,  (typical) .    Cedars,  May  2S,  1904. 

Trichius  viridulus  Fabricius.     Wellborn,  Brazos  river.  March  30,  1904. 

Family  Cerambycid^. 
Mallodon  dasystomus  Say.  .  College  Station.  # 

Mallodon  serrulatus  Le  Conte.     Wellborn,  Brazoe  river,  June  24, 1904, 
Prionus  inbricornis  Linnseus.     College  Station,  May  1,  1904, 
Callidium  antenna  turn  >Jewman,    College  Station,  February  5, 1903. 
Chion  cinctus  Drury.     Victoria,  August  13,  1904, 
Romaleum  atomarium  Drury.     College  Station,  June  10,  1904, 
Callichroma  plica tum  Le  Conte.     No  data. 

Tragidion  coquus  Linnaeus,  var.  fulvipenne  Say.     College  Station,  Feb- 
ruary 16,  1903. 
Neoclytus  luseus  Fabricius.    Wellborn,  Brazos  river,  June  24,  1904, 
Neoclytus  erythrocephalus  Fabricius.     Wellborn,   Brazios  river,  Au- 

gust  12,  1904, 
Ataxia  c?ypta  Say.    Manor,  October  5,  1904, 


Family  ChrysomeuDvE* 

€725  Fidia  viticida  Walsh.    No  data. 
10352  Fidia  can  a  Horn.     Dripping  Springs,  May  17,  1904*    Determined  by 

Charles  Lie  beck.     Badly  crushed  and  broken. 
6800  Chrysomela  disrupta  Rogers.      Courtney,  October  7,  1902,     Collection 

of  L-  H.  Scholl.    . 
6821  Chrysomela  auripennis  Say.    College  Station,  December  12,  1903. 
6978  Haltica  nana  Crotch.    College  Station,  September  19,  1903.    VeriHed 

by  Charles  Liebeck. 
7032  Mantura  floridana  Crotch-     College  Station,  May  1,  1903. 
7061  Chitjtocnema  opacula  Le  Conte.     College  Station,  May  1,  1903. 
7065  Chfietocnema  con  finis  Crotch.     Collie  Station,  May  1,  1903. 

Family  Tenebkionid;e. 
T179  ConcEcus  ovipennis  Horn.     Comanche,  August  17,  1901.     Determined 

by  Charles  Liebeck. 
- —  Emmenastus  eon  vex  us  Le  Conte.    Coleman,  August  23,  1902* 
7201  Epitragus  acutus  Le  Conte.     Sabinal,  May  24,  1904, 
7359  Eleodes  seriata  Le  Conte.     College  Station, 
742S  Opatrinus  aciculatus  Le  Conte.    College  Station,  Dfttevnfeet  ^^VifSik. 
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7438  Blapstinus  pratensis  Le  Onte.    Cororado,  Augfust  11,  1903 ;  (College 

Station,  April  12,  1903,  and  February  27,  1904. 
7573  Helops  farctus  Le  Conte.    College  Station,  June  10,  1904* 

Family  Mordeludjg. 
7780  Mordella  scutellaris  Fabricius.    College  Station,  September  16,  1902. 

Family  ANTHiciDiC. 
7869  Ehirygenius  wildii  Le  Conte.    No  data. 

Family  MELOiDiG. 
8018  Henous  conf ertus  Say.     College  Station,  May  28,  1903 ;  Wellborn, 

Brazos  river,  June  24,  1904. 
8083  Epicauta  sericans  Le  Conte.    Montgoipery,  August  24,  1903. 
8123  Pomphopoea  texana  Le  Conte.    Thomberry,  April  4,  1903. 

Family  ATTELABiDiiE. 
8224  Attelabus  analis  Illiger.    College  Station,  July  27,  1904. 

Family  OTIORHYNCHIDiE. 

8242  bphryastes  vittatus  Say.    Comanche,  November  14, 1904. 

8326  Achrastenus  griseus  Horn.    Lovelady,  March  24,  1904 ;  Grape  Vine, 

no  data ;  Sidney,  April  4,  1904.    Determined  by  Charles  Liebeck. 
8340  Eudiagogus  pulcher  Fahrseus.    Wellborn,  Brazos  river,  August  27, 

1904  ;  College  Station,  January  30,  1903. 

Family  CuRCUUONiDiiE. 

8370  Apion  ovale  Smith.    Rockdale,  June  22,  1901. 

8478  Pachylobius  picivorus  Germar.  Hughes  Springs,  May  11,  1904 ;  Col- 
lege Station,  June  10,  1904  ;  De  Kalb,  August  1, 1904.  The  last  was 
in  prime  condition,  neither  rubbed  nor  smeared. 

8546  Desmoris  constrictus  Say.  College  Station;  Center  Point,  June  1, 
1904.  Regarding  this  species  Prof.  A.  F.  Conradi  has  written : 
**This  species  occurs  abundantly  over  the  entire  settled  portions  of 
the  state  of  Texas  definitely  known. " 

8615  Magdalis  barbiti  Say.    Howe,  March  22,  1904. 
10985  Anthonomus  grandis  Boheman.    College  Station,  June  12,  1904. 

8726  Conotrachelus  naso  Le  Conte.    College  Station,  October  20,  1904. 

8741  Rhyssematus  palmacollis  Say.  Frost,  May  28,  1904.  '*Hillsboro, 
Malakoff,  Victoria,  and  in  fact  it  occurd  all  over  the  state,"  writes 
Professor  Conradi.  Variety,  with  costse,  apical  margin  and  spots 
on  elytra  rusty  red  colored.     Verified  by  Charles  Liebeck. 

8746  Chalcodermus  seneus  Boheman.     Denison,  June  27,  1904. 

8760  Acalles  porosus  Le  Conte.  San  Antonio,  March  30, 1904 ;  Martindale, 
April  14,  1902. 

8902  Aulobaris  ibis  Le  Conte.     College  Station,  December  18,  1904. 

Balaninus  victoriensis  Chittenden.  Mead,  Indian  Territory,  Septem- 
ber 20,  1904;  Lone  Wolf,  Oklahoma,  September,  1904.  Deter- 
mined by  F.  H.  Chittenden. 

Family  BRENTHiDiE. 
8967  Eupsalis  minuta  Drury.     Wellborn,  Brazos  river,  June  24,  1904. 
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Family  Calandridjg. 
8990  Sphenophorus  cariosus  Olivier.    Moody,  March  25,  1904.    Determined 

by  F.  H.  Chittenden. 
9006  Sphenophorus  compressirostris  Say.    No  data.    Determined  by  F.  H. 

Chittenden. 

Family  ANTHRIBIDiE. 

9222  Cratoparis  lugubris  Olivier.    College  Station,  January  4,  1904. 

SUMBIARY  :   Species  personally  determined 76 

Species  specially  determined _9^ 

Number  of  species  reported. .'. 85 
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ADDITIONS  TO  THE  LIST  OF  KANSAS  DIPTEBA. 

By  F.  F.  Crevecxeur,  Onaca.  Kan. 

T^HE  following  list  of  Diptera  which  have  not  before  been  listed 
-^  from  the  state  were  all  collected  by  me  near  my  home  near 
Onaga.  A  number,  of  uniques,  and  a  few  undetermined  species 
which  are  probably  undescribed,  are  not  included  in  this  list,  but 
will  be  reserved  until  some  future  time,  when  I  expect  to  list  them 
along  with  a  lot  of  Microdiptera  which  so  far  I  have  not  taken  the 
trouble  to  collect.  From  the  number  of  new  species  taken  the  last 
year  or  two,  and  the  limited  territory  over  which  collecting  in  this 
order  has  been  done,  it  is  evident  there  is  much  yet  to  be  done  in 
the  way  of  cataloguing  the  Diptera  of  the  state ;  s6  that  this  list,  as 
well  as  that  of  Doctor  Snow,  published  in  the  Kansas  University 
Science  Bulletin,  volume  II,  No.  5,  November,  1903,  may  be  con- 
sidered  only  a  preliminary  one. 

•  Family  TiPUUDiiE. 

Dicranoptycha  sobrina  O.  S. 

Common  on  weeds  in  the  timber  the  latter  part  of  May. 
Erioptera  graphica  0.  S. 

Common  on  weeds  in  the  timber,  and  also  along  sloughs,  through  the 
month  of  May.    I  took  several  specimens  in  the  house  last  November 
and  December. 
Gnophomyia  tristissima  0.  S. 

Common  in  sweepings  from  weeds  in  heavy  timber  in  May. 
Pachyrhina  punctum  Loew. 

A  common  fly  on  the  prairie,  especially  on  the  hills  and  rougher  ground 
during  early  summer. 
Tipula  angustipennis  Loew. 

Common;  taken  in  the  timber  and  in  an  orchard  on  the  upland  the  latter 
part  of  April. 
Tipula  trivittata  Say. 

Among  weeds  and  bushes  along  creeks  the  latter  part  of  August. 

Family  CHiRONOMiDiC. 
Ceratopogon  variipennis  Coq. 

This  little  chironomid  is  occasionally  taken  while  milking  the  cows  towards 
evening,  when  it  may  be  seen  forcing  its  way  among  the  cows*  hair 
to  satisfy  its  thirst  for  blood.  The  one  specimen  in  my  collection  was 
taken  May  29,  1905. 

Family  MvcETOPHiLiDiE. 
Mycetophila  punctata  Meig. 

The  only  specimen  I  have  of  this  species  was  found  under  a  board  lying 
on  the  ground  in  the  dooryard  March  27,  1903. 
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Family  SiMULiiDiE. 
Simulium  venustum  Say. 

One  specimen,  taken  May  22, 1901. 
Simulium  vittatum  Zett. 

This  little  pest  is  often  abundant  the  latter  part  of  March  and  early  in 
April,  hovering  about  and  entering  horses'  and  cattle's  ears,  where  it 
gorges  itself  on  the  animals'  blood.  Last  year  I  found  the  species 
quite  common  as  late  as  November  23. 

Family  SxRATiOMYiDiE. 
Odontomyia  (snowi)  hieroglyphica  Olivier. 

Common  from  early  summer  until  fall,  frequenting  the  flowers  of  Com- 
positse. 
Pachygaster  maculicomis  Hine. 

I  have  no  specimens  of  this  species  in  my  collection,  but  in  Aldrich's  cata- 
logue of  North  American  Diptera  this  species  is  credited  to  Onaga, 
Kan. ;  so  I  suppose  a  specimen  was  included  among  a  lot  of  flies  sent 
by  me  to  Professor  Hine. 

Family  TABANiDiiE. 
Tabanus  bicolor  Wied. 

A  few  specimens  of  this  fly  were  taken  on  swampy  ground  during  June. 
The  male  was  taken  frequenting  the  flowers  of  Cicuta  maculata  July 
16,  1903. 
Tabanus  costalis  Wied. 

This  tabanid  is  common  during  the  hot  summer  months,  attacking  cattle 
and  horses. 
Tabanus  dodgei  Whitney. 

This  fairly  common  species  I  have  taken  only  while  plowing  or  listing, 
when  it  would  be  seen  flying  about  the  working  horses.    Occurs  only 
in  May. 
Tabanus  lineola  Fabr. 

A  number  of  Tabantis  which  I  thought  were  longus,  sent  to  Professor 
Hine,  of  the  State  University  of  Ohio,  last  fell,  were  mentioned  by 
him  in  a  communication  to  me  as  T.  lineola. 
Tabanus  (Tectus)  sulcifrons  Macq. 

This  large  fly  abounds  near  wooded  streams  during  June  and  July,  where 
it  makes  life  unendurable  to  live  stock  confined  in  lots  near  the  creeks. 

Family  LEPTiDiiE. 
Coenomyia  furruginea  Scopoli. 

Some  years  this  fly  is  quite  abundant  among  the  rank  growth  of  weeds 
in  the  timber  along  the  creeks  during  the  first  part  of  June. 

Xylomyia  (Subula)  parens  Wills. 

A  specimen  was  taken  in  the  timber  on  French  creek  June  7.  another  in 
our  orchard  on  the  prairie  June  13,  and  a  third  specimen  was  taken  in 
our  house  May  28. 
Chrysopila  testaceipes  Bigot. 

Quite  common  on  the  rank  herbage  in  the  heavy  timber  along  the  larger 
streams  during  the  month  of  June. 
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Family  BoMBYUlDiG. 
Spogostylum  oedipus'  Fabr. 

Common  about  fiowers  on  the  prairie  during  July  and  August. 
Anthrax  ceyx  Loew. 

The  oi^y  time  I  have  met  with  this  species  was  on  August  16, 1897,  when 
I  took  a  half  a  dozen  or  so  on  the  blossoms  of  a  species  of  Solidago  at 
the  edge  of  the  timber  along  French  creek,  four  miles  north  of  Onaga. 
Anthrax  sinuosa  Wied. 

I  have  taken  this  on  the  prairie  and  in  the  timber;  it  occurs  from  June 
until  August. 
Bombylius  major  Lihn6. 

I  have  taken  this  species  on  blossoms  of  the  apricot  from  April  13  to 
April  17. 

Family  AsiUDiiE. 
Leptogaster  varipes  Loew. 

Some  years  quite  common;  on  the  prairies  during  the  latter  part  of  June. 
Ospriocerus  eutrophus  Loew. 

This  rare  and  pretty  species  I  have  taken  in  rank  grass  on  the  prairie  in 
July. 

Ecthodopa  pubera  Loew. 

Occurs  from  the  last  of  May  to  the  last  of  August  along  the  larger 
streams  among  the  weeds  in  the  timber. 
Holcocephala  abdominalis  Say. 

Abundant  along  sloughs,  where  it  frequents  flowers  growing  in  such  situa- 
tions.   June  to  July. 
Atomosia  puella  Wied. 

Common.    I  have  taken  it  along  sloughs  and  in  the  timber  along  the 
creeks  from  June  to  September. 
Ommatius  marg^ellus  Fabr. 

The  two  specimens  I  have  of  this  rare  species  were  taken  the  first  week 
in  July,  one  in  the  timber  and  the  other  on  the  prairie. 

Erax  rapax  O.  S. 

A  rather  uncommon  species;  taken  on  the  prairie  in  September.    I  have 
a  pair  taken  in  copula,  and  find  the  sexes  differ  considerably. 
Tolmerus  annulipes  Macq. 

What  has  been  determined  as  this  species  was  taken  in  heavy  timber 
early  in  July. 

Family  DoLiCHOPODiDiC. 
Psilopodinus  sipho  Say. 

Abundant  in  the  timber,  where  it  may  be  seen  disporting  itself  in  the 
sunlight  upon  the  tops  of  the  weeds.    Occurs  from  the  last  of  May 
till  the  last  of  June. 
Diaphorus  leucostomus  Loew. 

One  of  my  notes  says:  Apparently  lapping  dew  on  the  leaves  of  box- 
elder,  May  23.     Also  taken  in  sweepings  on  the  grass  and  weeds  in 
the  pasture  on  the  prairie  June  24. 
Dolichopus  scoparius  Loew. 

I  have  but  one  specimen  of  this  species  in  my  collection,  which  was  taken 
in  heavy  timber  May  17,  1898. 
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Hybos  triplex  Walk. 

Taken  in  sweepings  on  the  prairie  May  26,  1897. 
Hilara  f emorata  Loew. 

The  one  specimen  I  have  of  this  species  was  taken  May  12,  1901.    My 
notes  do  not  say  in  what  situation,  but  I  think  I  recollect  taking  it  on 
the  window  of  our  residence. 
Rhamphomyia  f umosa  Loew. 

Common  on  the  weeds  in  the  timber  during  May  and  June. 

Family  SYRPHiDiG. 
Microdon  fuscipennis  Macq. 

A  single  specimen  taken  about  fifteen  years  ago  is  all  that  I  have  ever 
seen  of  this  species.    The  specimen  has  no  date  or  other  labels,  as  I 
put  no  labels  on  my  specimens  then. 
Mixogaster  breviventris  Kahl. 

A  number  of  uniques  given  to  Professor  Kahl  while  he  was  yet  at  the 
Kansas  State  University  contained  a  specimen  which  he  determined 
as  this  species,  but  as  he  retained  the  specimen,  with  its  accompany- 
ing note,  I  cannot  tell  when  or  in  what  situation  it  was  taken. 
Chrysotoxum  derivatum  Walk. 

An  uncommon  species.     Have  taken  it  frequenting  flowers  along  a  slough 
the  last  week  in  June;  also  in  heavy  timber  the  last  week  in  August. 
Baccha  fascipennis  Wied. 

A  few  taken  in  heavy  timber  the  middle  of  June. 

Mallota  posticata  Fabr. 

I  have  met  with  this  species  but  once;  a  half-dozen  or  so  were  sunning 
themselves  on  the  tops  of  Impatiens  pallida  on  French  creek  June  12, 
1904. 
Xylota  chalybea  Wied. 

One  of  my  uniques  determined  by  Professor  Kahl.  I  have  a  fly  taken 
since,  which  from  memory  I  think  is  this  species,  which  was  taken  May 
12,  1901.  • 

Family  Tachinid^g. 

Leskia  analis  Say. 

Taken  on  weeds  in  the  timber  the  latter  part  of  July. 
Leucostoma  senilis  Town. 

On  weeds  and  bushes  in  the  timber  the  last  week  in  June,  and  on  the 
blossoms  of  Solidago  in  the  pasture  the  middle  of  September. 
(Estrophasia  ochracea  Bigot. 

Taken  on  the  prairie  in  September  and  October.    I  once  found  a  specimen 
in  water  put  in  a  sorghum  evaporator  over  night. 
(Estrophasia  signifera  Van  der  Wilp. 

Taken  the  last  of  May. 
Ocyptera  Carolina  Desv. 

Taken  in  beating  net  on  the  prairie  the  latter  part  of  June,  and  on  blos- 
soms of  Solidago,  also  on  the  prairie,  early  in  September. 
Acemyia  tibialis  Coq. 

Taken  on  the  prairie  June  22,  and  at  light  September  22. 


94  Kansas  Academy  of  Science. 

Archytas  aterrima  Desv. 

A  common  species.    The  only  specimens  in  my  collection  are  among  some 
of  my  earliest  captures  in  entomology  and  bear  no  date  or  other  labels. 
Sarcophaga  sarracenise  Riley. 

Like  tJie  preceding  species,  my  specimens  of  this  bear  no  date  or  other 
labels.    A  common  species. 
Cynomia  cadaverina  Desv. 

My  remarks  on  the  two  preceding  species  also  apply  to  this. 
Myiospila  meditabunda  Fabr. 

Rare.    Taken  under  a  piece  of  cloth  placed  in  the  crotch  of  a  tree  in  the 
dooryard,  to  serve  as  a  trap  for  insects,  April  20,  1897. 
Ophyra  leucostoma  Wied. 

Taken  on  Salix  longifolia  April  25 ;  also  taken  while  maintaining  itself  in 
-  a  stationary  position  on  the  wing,  in  the  orchard,  August  18. 
Phorbia  acra  Walk. 

Taken  in  the  orchard  April  23 ;  also  at  the  edge  of  heavy  timber  along 
the  creek  June  16. 
Phorbia  cinerella  Fall. 

This  little  pest,  to  which  I  have  applied  the  rather  opprobrious  epithet  of 
**snot  fly,"  on  account  of  its  persistency  in  trjjng  to  fly  to  one's  nose 
when  one  is  affected  with  catarrh,  is  quit^  common  all  summer  from 
April  on.  I  once  reared  a  specimen  from  a  pupa  found  in  the  shriveled 
skin  of  a  Geophilus  perf  orans  under  a  stone  on  the  prairie. 
Caricea  antica  Walk. 

Found  among  sweepings  made  in  the  orchard  April  24 ;  also  collected  in 
sweepings  made  on  the  prairie  May  12. 

Family  ScATOPHAGlDiiE. 
Cordylura  gracilipes  Loew. 

Taken  in  sweepings  in  heavy  timber  in  May. 
Scatophaga  furcata  Say. 

Common  in  the  timber  in  July. 

Family  SaoMYZiD^G. 
Sciomyza  nana  Fall. 

Beaten  from  Ambrosia  artemisiaefolia  October  23,  1897. 
Tetanocera  arcuata  Loew. 

A  common  species ;  taken  in  the  orchard  in  April,  and  in  heavy  timber 
in  June. 
Tetanocera  plumosa  Loew. 

Taken  on  vegetation  growing  on  swampy  ground  the  middle  of  June. 
Tetanocera  saratogensis  Fitch. 

Common  in  pastures  in  May. 
Tetanocera  umbrarum  Linn<*. 

Taken  on  weeds  in  a  pasture  in  October. 

Family  SAPROMYZiDiiE. 
Lonchsea  rufltarsus  Macq. 

This  species  frequents  carrion,  and  my  specimens  were  taken  the  middle 
of  April. 
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Pftlloptera  superba  Loew. 

A  rare  species.    One  of  the  two  specimens  I  have  was  taken  in  the 
timber  on  a  small  creek  July  7,  and  the  other  in  the  heavy  timber  on 
a  larger  stream  July  5. 
Sapromyza  crevecoeuri  Coq. 

Taken  on  hazel  bushes  from  the  last  of  June  till  early  in  August. 
Sapromyza  lupulina  Fabr. 
,  T^ken  on  weeds  in  the  timber  from  the  last  of  May  till  the  middle  of 
June. 
Sapromyza  philadelphica  Macq. 

Taken  on  prairie,  and  on  weeds  at  the  edge  of  timber,  during  the  latter 
half  of  June. 
Sapromyza  vulgaris  Fitch. 

Swept  on  the  prairie  May  30.    • 

Family  ORTALiDiG. 
Pyrgota  valida  Harris. 

I  have  taken  this  species  a  number  of  times  in  my  cloth  traps  in  the  trees 
in  the  dooryard  the  latter  part  of  April. 
Amphicnephes  fasciola  Coq. 

The  types  of  this  species  were  collected  by  myself.    It  is  a  common  spe- 
cies, and  is  found  by  beating  the  vegetation  growing  in  pastures  from 
June  until  September. 
.  Tritoxa  incurva  Loew. 

One  of  the  uniques  determined  by  Professor  Kahl,  and  my  remarks  on 
Mixogaster  breviventris  (supra)  also  apply  to  this  species. 
Pterocalla  strigula  Loew. 

A  rare  species,  and  the  only  specimen  I  have  was  taken  by  sweeping  in 
heavy  timber  May  18,  1898. 
Euxesta  notata  Wied. 

Taken  on  carrion  April  24,  and  in  sweepings  in  heavy  timber  May  18. 

Family  TRYPETiDiiE. 
Straussia  longipennis  Wied. 

This  species  has  been  listed  by  Doctor  Snow.  I  have  specimens  which 
Professor  Hine  determines  as  this  species  but  which  I  think  is  a  dif- 
ferent species,  as  it  is  quite  different  from  the  form  usually  known  by 
this  name.  The  wings  of  my  species  are  narrower  than  conmion  S. 
longipennis,  and  the  markings  in  the  wings  form  a  dark  band  occupy- 
ing about  two-thirds  of  the  costal  border  of  the"  wing.  I  feel  satisfied 
that  when  the  species  comes  to  be  more  thoroughly  studied  it  will  be 
•  found  to  be  distinct  from  longipennis. 
Elutreta  rotundipennis  Loew. 

On  weeds  in  heavy  timber  the  middle  of  June. 
EoroBta  comma  Wied. 

Taken  in  fair  numbers  in  a  pasture  early  in  October. 
EoroBta  reticulata  Snow. 

A  rather  scarce  species.    Taken  on  the  prairie  May  26,  1900. 
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Family  MiCROPBZiDiiE. 
Galobata  lasciva  Fabr. 

This  common  species  may  be  taken  in  the  timber  early  in  June  while  it 
disports  in  the  sunlight  on  the  tops  of  the  weeds. 

Family  SEPSlDiiE. 
Prochyliza  xanthostoma  Walk. 

I  have  taken  this  species  in  my  sweepings  in  the  orchard  from  the  latter 
part  of  April  to  early  in  May. 

Family  PsiLiDiiE. 
Psila  lateralis  Loew. 

Occurs  on  vegetation  along  sloughs  and  in  the  timber  during  the  first 
half  of  June. 

Family  Ephydrid^g. 
Ochthera  mantis  DeG. 

Conunon  on  the  wet  ground  at  the  edge  of  a  stock  pond  on  my  place  in 
June.  One  spechnen  I  have  was  swept  from  the  vegetation  growing 
along  a  slough  June  4. 

Family  OsciNiDiiE. 
Chlorops  proxima  Say. 

Swept  in  a  low  meadow  the  latter  part  of  May ;  also  taken  on  blossoms 
of  Solidago  in  the  pasture  September  11.        « 
Hippelates  plebejus  Loew. 

I  have  taken  this  species  the  latter  part  of  June  while  milking,  while  it 
was  crawling  over  the  cows,  being  presumably  attracted  by  the  smell 
of  fresh  mUk. 

Family  DROSOPmuDiG. 
Phortica  vittata  Coq. 

One  specimen  I  have  was  taken  May  12,  1901. 

Family  Agromyzidjg. 
Agromyza  neptis  Loew. 

Taken  while  evidently  feeding  on  the  dew  on  box-elder  leaves  in  the 
orchard  in  May,  and  swept  on  the  prairie  June  22. 
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THE  EPFECX  OP  LIGHT  OK  MfiLILOTUS  ALBA. 
(Sweet  Clover.) 

By  R,  W*  CoppKWSK.  Mnlvsne. 

'^^HE  MeUlotug  alba,  or  Sweet  cloveij  was  taken  up  as  an  inter. 
•^  eating  plant  to  Btudy  because  it  Beeined  able,  to  a  remarkable 
degree,  to  adapt  itaelE  to  its  surroundings.  It  is  one  of  the  earlieflt 
plants  to  appear  in  the  spring,  ooming  up,  especially  on  a  south  or 
aoutheaat  elope,  two  or  three  weeks  before  any  other  plant.  By  the 
laet  of  March  the  leaves  begin  to  appear,  and  on  every  bright,  sunny 
day  the  work  of  forming  starch  is  going  on  in  its  laboratories. 

By  means  of  ite  tubercles  it  is  able  to  extract  nitroi^en  from  the 
atTnosphere.  We  find  it,  therefore,  in  great  abundance  lo  blue  shale 
and  clay  soili  where  few,  if  any»  other  plants  can  grow. 

The  readiness  with  which  the  leaves  and  growing  stem  respond 
to  Uie  light  enables  the  plant  to  protect  itself  from  heat  and  cold^ 
and  keep  its  leaves  in  the  best  position  for  forming  starch. 

Experimenta  have  been  made  by  the  author  during  the  months 
of  April  and  May  of  1899  and  1900  to  find  out,  if  possible,  just  how 
rapid  these  processes  were. 

First,  as  to  the  nutation  of  leaves  and  stems :   Kellerman,  in  his 

per  read  before  the  Kansas  Academy  of  Science,  proved  that  the 
MeliantkuM  anmius  did  not  nutate,  thus  disproving  popular  tra- 
dition.    He  had  only  worked  on  plants,  however,  after  anthesis, 

Sehaffner  proved,  by  a  number  of  experiments  conducted  in 
18'*MV-'97,  that  prior  to  anthesis  the  leaves  and  flower-heads  nutate 
during  the  day  in  such  a  way  as  to  stand  at  right  angles  to  the  sun's 
rays*  At  night  the  leaves  drop,  with  points  turned  toward  the 
ground,  occupying  a  sleep  position  ♦ 

W,  P.  Wilson  and  Jesse  M.  Oreenroan  conducted  a  number  of 
esperiments  along  the  same  line  on  the  3felilotus  alba.  Their  ex- 
periments were  to  show  the  regular  daily  movements  of  the  plant. 
They  found  four  positions  which  the  leaves  take,  three  normal  and 
one  abnormal.  The  first  or  normal  day  position  may  be  seen  in 
the  morning  or  evening.  The  leaves  are  spread  out,  with  the 
blades  at  right  angles  to  the  sun's  rays. 

In  the  second  or  hot-sun  position  the  leaves  stand  with  their 
tips  pointed  toward  the  sun,  the  blade  parallel  to  the  san*s  rays* 
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Ill  the  tliircl  or  sleep  position  the  leaves  sink  down,  the  lips  are 
pointed  toward  the  grouDd.  The  two  lateral  leatlets  lie  closely 
against  the  sides  of  the  terminal  leaflet,  thus  exposing  the  letiBt 
possible  surface  to  cold  and  transpiration. 

The  fourth  position  was  bronght  about  by  covering  the  plant 
with  red  gla&e.  The  sleep  position  was  thus  modified  eonip,  for  in 
this  cast*  the  leaves,  instead  of  pointing  straight  down  to  the 
ground,  were  at  an  angle  and  pointed  toward  the  base  of  stem. 

The  authors  rt suits  have  agreed  with  Wilson's  with  one  or  two 

slight  exceptions,     1  did  not  perform  the  experiment  with  the  red 

glass,  but  I  have  noticed  the  leaves  assume  iLat  position  when  the 

,  plants  were  in  pots  when  first  taken  up,  before  the  root-hairs  had 

grown  out  again. 

Wilson  claimed  that  it  was  moisture  or  transpiration  that  caused 
the  leaves  to  assume  the  hot-sun  position.  His  experiment  was  as 
fallows:  Two  potted  plants  were  chosen;  one  was  covered  with  a 
bell  jar;  the  other  was  left  standing  in  the  open  air.  The  light 
was  tbe  same  in  each  case.  The  lea%^es  on  the  plant  in  the  open 
assumed  the  hot^sun  position ;  the  leaves  on  tbe  one  under  the  bt^ll 
jar  did  not. 

I  performed  the  same  experiment  several  times  with  putted 
phints  and  with  plants  in  the  field,  without  being  able  to  find  any 
ditference  in  the  position  of  the  leaves  when  they  were  in  I  he 
saturated  atmosphere  under  the  bell  jar  or  in  the  open  air, 

A  bell  jar  was  placed  over  a  plant  in  the  field  at  8 : 30  A.  M.  By 
twelve  o*elock  the  atmosphere  under  the  jar  was  saturated,  as  shown 
by  tiie  moisture  which  ran  down  the  sides  of  the  jar.  On  compar- 
ing tfie  number  of  leaves  which  had  assumed  the  hot-sun  position 
with  those  of  a  plant  standing  near  by  under  apparently  the  same 
conditions,  there  was  no  difference  in  the  number  which  had  turned 
their  tips  to  the  sun. 

The  same  experiment  was  performed  by  covering  one  branch  of 
a  plant  and  leaving  the  other  open  to  tbe  air,  but  no  difference 
could  be  noticed  in  the  number  of  leaves  which  assumed  the  hot- 
sun  position  on  the  two  branches. 

The  angles  of  a  number  of  leaves  were  taken  after  they  liad 
taken  the  hot-sun  position,  and  then  a  bell  jar  was  placed  over  the 
plant.  In  a  few  minutes  the  atmosphere  under  the  jar  was  satu- 
rated, but  no  drop  from  the  hot-sun  position  oecurred  during  one 
hour  and  thirty  minutes,  as  shown  by  the  angles, 

A  plant  was  covered  with  a  bell  jar  at  8:30  a.  m.  The  air  was 
soon  saturated.     At  eleven  o'clock  tbe  leaves  took  up  the  hot- sun 
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position.  At  one  o'clock  the  jar  was  removed.  In  a  few  miQutes 
the  blades  hung  limp  on  their  pulvini,  showing  that  the  stomalA 
were  all  opeo.  The  change  was  so  eudden  that  they  were  not  able 
to  close,  afi  they  would  under  normal  conditions.  Transpiration 
went  on,  therefore,  and  the  leaf  had  soon  given  up  too  much  water 
to  stand  erect. 

Thret*  plants  in  the  open  on  which  measurements  had  been 
taken  tnraed  their  leaves  each  day,  at  about  eleven  o'clock,  into  the 
bot*sun  position,  with  angles  ranging  from  eighty- five  to  ninety 
degrees^  the  ground  being  dry*  A  heavy  rain  came  on  and  soaked 
the  soil,  and  for  the  next  two  days  the  leaves  did  not  take  up  the 
bot-Fun  posit  ion,  although  the  temperature  was  the  same,  twenty 
to  twenty* three  degrees  centigrade^  and  the  light  strength  the  same. 

A  potted  plant  in  the  window  turned  its  leaves  each  day  to  the 
light  in  the  hot-sun  position.  Then  the  plant  was  supplied  with 
plenty  of  water.  During  the  next  two  days  the  leaves  did  not  as- 
sume the  hot-sun  position.  The  temperature  in  each  case  was 
about  the  same,  and  the  light  readings  for  the  second  day  showed 
more  light  than  before. 

From  these  experiments  the  conclusion  is  that  the  hot-sun  posi- 
tion depends  on  the  amount  of  moisture  in  the  soil  and  not  on  the 
eondition  of  the  atmosphere,  and  that  the  opening  and  closing  of 
the  stomata  depend  on  the  relative  humidity  of  the  atmosphere. 

As  will  be  more  clearly  shown  later  in  the  accounts  of  the  ex- 
periments, nutation  took  place  in  almost  the  entire  stem  in  the 
young  plant,  being  most  noticeable  in  the  pnlvinue  and  decreasing 
towards  the  roots.  As  the  plant  grows  older  the  region  of  nutation 
grows  less  and  less.  The  pulvinus  is  so  arranged  as  to  permit  the 
leaf  to  twist  in  any  direction,  so  that  the  blade  may  stand  at  almost 
any  angle  to  its  petiole. 

The  movement  originated  in  the  leaf  blade  and  extended  from 
there  down  the  stem*  That  the  leaf  was  the  source  of  the  move- 
ment was  proven  by  shading  the  part  below  the  lamina^  when  the 
Qulatiou  proceeds  the  eame  as  before.  When  the  lamina  above 
was  shaded  between  dark  papers  there  was  no  nutation.  This 
agrees  with  Sohaffner's  experiments  on  IleUanihns. 

A  nuniljer  of  experiineutB  were  made  to  find  whether  the  move- 
ments of  the  plants  and  leaves  depend  on  the  light  only^  or  whether 
they  simply  had  a  regular  daily  movement,  A  few  experiments 
were  sufficient  to  show  that  the  plants  would  move  in  any  direction 
to  face  the  light,  and  that  light  alone  was  the  oausa  of  the  normal 
day  movements. 


100 


Kansas  Acaderny  ofSeimice, 


Schaffner  says  that  the  Helianthua  annuuB  begias  to  ntitate 
toward  the  east  before  the  morning  light  could  affect  it.  The 
Melilotus  alba,  however,  moves  only  when  acted  upon  by  light* 
It  will  remain  constant  for  days  facing  one  direction  if  the  light 
comsB  from  that  direction.  It  will  change  the  position  of  its  leaves 
very  quickly  if  the  direction  of  the  incident  ray  is  changed. 

After  these  points  were  determined,  an  attempt  was  made  to  dia- 
oover,  if  possible,  the  relation  existing  between  the  rate  of  move- 
ment and  the  strength  of  the  light.  Several  methods  were  used  in 
these  experiments.  Some  healthy  potted  plants  were  placed  in  the 
laboratory  window.  The  leaves  soon  all  turned  their  faces  to  the 
light.  The  pot  was  then  turned  half-way  round  The  leaves  then 
iwlBted  on  their  pulvini,  rose  or  fell,  the  stem  changed  its  curve,  so 
that  in  about  thirty  minutes  to  one  hour  the  leaves  were  all  again 
facing  the  light. 

The  easiest  movement,  judging  from  the  time  required,  was  a 
twist  at  the  pnlvinus.  The  second  was  where  the  leaf  merely  fell 
or  dropped  down.  The  one  requiring  the  most  time  was  where  the 
leaf  had  to  rise  against  gravity.  This  latter  movement  was  aceel* 
erated  when  the  leaf  was  lifted  either  by  the  wind  or  one's  finger. 
Thie  accounts  for  the  sudden  jumps  whioh  will  be  seen  in  the  record 
of  the  movement  of  leaves  taken  when  the  wind  was  blowing. 

Second  method  :  A  box  sufficiently  large  not  to  touch  the  plant 
was  taken,  one  end  removed,  and  the  inside  lined  with  dark  paper. 
This  was  then  placed  over  a  plant  in  the  field,  with  the  end  left 
open.     The  light  thus  came  to  the  plant  from  one  direction  only. 

In  some  experiments  the  box  was  left  over  the  plant  during  the 
night,  facing  the  west,  so  that  the  leaves  in  the  morning  faced 
weal  The  box  was  then  removed  and  the  oiorning  sun  shone  on 
the  plant.  The  leaves  quickly  faced  about  to  the  east.  Other  ex- 
periments were  made  by  placing  the  box  over  the  plant  at  eight 
D*olock  A.  M.,  BO  that  the  light  came  from  the  west.  The  leaves  at 
this  time  were  all  turned  to  the  east,  but  they  turned  in  a  short 
time  to  the  west. 

The  same  results  were  secured  by  lettiug  sunlight  fall  on  the 
plant  from  the  east  at  five  o'clock  in  the  evening,  or  by  letting  the 
light  come  from  the  north  at  noon.  It  was  found,  however,  that, 
if  the  box  was  left  over  a  plant  for  two  days,  those  leaves  which 
were  in  the  dark  part  of  the  box,  and  were  therefore  not  very 
strongly  illuminated  were  not  able  to  recover  from  the  sleep  posi- 
tion the  morning  of  the  third  day,  even  when  exposed  to  the  morn- 
ing sunlight  for  two  hours. 
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Following  is  a  statement  of  some  of  the  experiments.  The  angle 
of  the  leaf  was  measured  by  means  of  a  goniometer  used  for  de- 
termining the  height  of  trees.  The  light  strength  was  determined 
by  means  of  a  light  machine  invented  by  Professor  Stevens,  of  the 
State  University,  who  took  a  large  number  of  the  readings  recorded. 

Experiments  made  on  a  plant  in  a  window: 

Experiment  No.  1. 

Temperature,  20**  C.    Time,  1:30  to  2:00  P.  m. 

Light  readings:   Red,  0.372;  blue,  0.328;  green,  0.89. 

Lea/ No.  1,  LeaJNo.  t. 

Dropped 37^  46^  and  60° 

Rose 5°  ir 

Experiment  No.  2. 

Temperature,  2V  C.    Time,  1:00  to  3:00  P.  M. 

Light  readings:  Red,  0.605;  green,  2.94;  blue,  6.432. 

Lea/ No.  1.        Leaf  No.  f.  Lea/ No.  S. 

Time,  30  minutes 19°  drop.  18"  drop.        15°  drop. 

25  *'      19°     "  38^     "  20°     " 

35  "      8°     *'  11°     " 

30  •'      2r     '' 

20  '*       14°  twist.  16°  twist. 

20  '*       20°     *'  30°     '* 

20  "      35°     '*  55°     *' 

Experiment  No.  3. 

Temperature,  22°  C.     Time,  April  3,  8:25  A.  M. 

Light  readings:  Red,  0.3477;  green,  1.404;  blue,  3.65. 

Leaf  No.  1.  Leaf  No.  2. 

Tune,  60  minutes 13'  30" 

Petiole  of  leaf  twisted. 
Time,  30  minutes 18°  20° 

Experiment  No.  4. 

Temperature,  17°  C.     Time,  April  4,  8:55  A.  M. 

Light  readings:   Red,  0.295;  green,  1;  blue,  7.628. 

Leaf  No.  i.    Leaf  No.  2.  Leaf  No.  S. 

Time,  35  minutes 20^  drop.        20  6° 

30        '*      13°     *'  120  9° 

Experiments  made  on  a  plant  in  the  field  (the  leaves  were  turned 
to  the  west,  because  a  box  had  been  placed  over  the  plant): 

Experiment  No.  1. 

Temperature,  18°  C.    Time,  April  26,  8:35  a.  m. 

Light  readings:  Red,  8.33;  green,  22.75;  blue,  43.73;  yellow,  13.16. 

Leaf  rose  8°,  fell  18°;  stem  moved  15°  in  15  minutes. 
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Experiment  No.  2. 

Temperature,  23^  C.    Time,  May  7,  9:00  A.  M. 

Light  readings:   Red,  1.404;  blue,  28.63;  green,  4.31. 

Leaf  No.  1.        Leaf  No.  2,        Leaf  No.  S.       UafNo.A, 

Time,  35  minutes 15^  drop.       15'  drop.       20"*  drop.     25''  twist. 

25       "       14      '*  13=    •'  15^    '*         20^     " 

Experiment  No.  3. 

Temperature,  23^  C.    Time,  May  8,  8:55  A.  M. 

Light  readings:   Red,  5.614;  green,  50;  blue,  10.93. 

Leaf  No,  U        Leaf  No.  S.        Stemroee.       StemiunsL 

Time,  40  minutes 12 

20       "      5^ 

5        '*       4' 

5       '*       r  3 

10        *' 9= 

Experiment  No.  4. 

Temperature,  23'  C.    Time,  April  23,  8:35  A.  M. 

Light  readings:   Red,  4.31;  green,  65.56;  blue,  43.73. 

No.l. 
Leaf  roee. 

Time,  20  minutes 7 

20 

20 

40 
5 

11 

12 

13 

Tvrist  of  petiole,  40"*  in  40  minutes,  and  50^  in  50  minutes. 
Twist  of  stem,  8'  in  30  minutes,  and  9Mn  40  minutes. 

Some  experiments  were  made  to  determine  the  mutual  relation 
of  light  and  carbon  dioxide  gas  in  forming  starch.  They  were  as 
follows :  Stomata  were  found  on  both  sides  of  the  leaf  in  the  ratio 
of  fifteen  on  upper  to  twelve  on  lower,  under  one-quarter  objective 
and  one-inch  eyepiece. 

Leaves  of  a  plant  which  had  been  covered  over  night,  and  from 
which  all  the  starch  had  gone,  were  treated — one  with  cocoa- butter 
on  the  upper  side,  one  with  cocoa-butter  on  the  lower  eide,  one  with 
cocoa-butter  on  both  sides.  After  several  hours,  the  leaves  were 
examined  for  starch  by  cross-sectioning  the  lamina  and  treating 
with  chloral  hydrate  iodine  and  examined  under  the  microscope. 
The  leaf  which  had  cocoa- butter  on  the  under  side  was  found  to 
have  starch  grains  scattered  through  all  the  cells.  The  one  treated 
with  cocoa- butter  on  the  upper  side  had  starch  scattered  pretty 
well  through  all  the  cells,  excepting  the  long  palisade  cells  on  the 
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upper  Bide.     Here  the  grains  were  few.     The  tliird,  which  bad  beeo 
*  treated  on  both  sides,  had  no  staroh. 

The  cocoa-butter  was  applied  by  warmiog  it  slightly  and  spread- 
ing It  in  a  thin  film  over  the  leaf,  so  as  to  exclude  all  carbon  dioxide 
ga§.    This  eKperiment  was  performed  several  timesj  with  the  same 

I  results* 
L  To  be  sure  the  light  waa  not  exolnded  by  the  cocoa- butter,  an 
|x  peri  men  t  was  made  in  the  same  way  by  sealing  a  leaf  which  con- 
pained  no  starob  between  two  one-ineh  oover-glassee.  The  sealing 
was  done  by  fastening  the  edges  of  the  cover-glasses  together  with 
^^ocoa- batter  or  salve,  the  butter  coming  in  contact  with  the  leaf  at 
^^lie  petiole  only.  Thus  all  carbon  dioxide  gas  was  excluded,  but 
the  light  had  free  acceB^,     After  a  few  hours,  starch  was  found  in 

Khe  other  leaves  of  tlie  plant  but  none  in  those  bo  treated. 
On  April  12  other  leaves  without  any  starchy  while  yet  on  tlie 
plant,  were  placed  between  two  squares  of  dark  paper  held  in  place 
^^y  clasps.     Thus  light  was  excluded  but  air  was  not.    The  squares 
^pf  paper  were  not  as  large  as  the  leaf;  so  part  of  it  was  exposed  to 
the  light.     When  examined,  starch  was  found  only  in  the  part  ex- 
posed to  the  light.     The  part  of  the  leaf  under  the  black  paper  had 
.     no  starch, 

^ft  On  April  29,  at  six  o'clock  p.  M.,  some  leaves  which  were  full  of 
^^arch  were  treated  as  above  with  cocoa- butter  — some  dorsal  only, 
some  ventral  only,  some  on  both  sides;  hence,  in  the  latter  case, 
I  all  light  was  excluded.  The  next  morning  all  the  stacch  had  gone 
^^ut  of  all  the  leaves  excepting  those  treated  on  both  sides.  These 
^■rere  full  of  etarch. 

^H  On  May  2  branches  with  the  leaves  full  of  starch  were  broken 
^^ff  and  placed,  at  six  o'clock  P.  M,,  in  dark  drawers*  After  sixteen 
^  hours  the  starch  had  gone  from  all  the  cells  of  the  leaves  excepting 
H  f*-w  uf  the  palisades,  Parts  of  leaves  treated  in  the  same  w^ay 
^^id  not  lose  their  starch. 

^H  Hence,  when  air  only  was  present*  the  starch  went  out  of  the 
^naf,  but  only  when  light  and  air  both  were  present  was  starch 
^■Drmed 

^H  A  number  of  experiiunta  were  performed  to  determine  bow  long 
^■i  required,  when  conditions  were  favorable,  for  the  plant  to  form 
^^tarch. 

I  With  the  temperature  at  20  deg.  C,  and  light  readings,  red  1^, 

'     yellow  20,  green  20,  blue  53.04>,  starch  formed  in  one  hour  and 
lirty  minutes.     With  the  temperature  19  deg.  C.»  light  readings. 
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red  L9,  yellow  2.6G.  green  4,  bliTe  10 AQ^  a  cloudy  day,  starch 
formed  in  two  hours  aod  fifty  minutes. 

Later  a  few  epring  rains  fell,  and  the  new  leaves  whioh  opened 
out  were  of  a  much  lighter  green  than  the  old  ones.  When  (be 
temperature  was  20  deg.  C,  and  the  light  readinga  were»  red  19, 
yellow  20,  green  20,  blue  56.06,  it  was  found  that  it  took  one  hour 
and  thirty  minutes  to  forns  starch  in  the  old  leaves,  and  two  boujs 
and  thirty  minutes  io  the  young  leaves. 

Comparisons  of  the  amount  of  light  used  in  the  two  cases  were 
as  follows:  Amount  of  light  coming  to  the  plant  was,  red,  19; 
yellow,  20;  green,  20;  blue,  53*0*1. 

Amount  of  light  which  passed  through  dark  leaf  was,  red^ 
OJ384;  yellow,  0,  2647:  green,  0.6;  blue,  none.  Amount  of  light 
which  passed  through  colorless  leaf  was,  red,  7.826;  yellow;  0.9; 
"green,  18,5 ;  bine,  B, 

The  amount  of  light  reflected  from  the  two  leaves  was  the  same- 
in  each  case,  and  was  as  follows :  Red|  0.5538 ;  yellow,  1,125 ;  green, 
1.5;  blue,  L154. 

Hence,  from  these  figures,  we  get  tbe  amount  of  light  used  by 
@aob  leaf  in  makirig  starch  as  follows  i 

IMrk*ffrttm  Yettow 

Red , ,  18.3076  10.602 

Yellow , ,,....,.  18  JIOS  17.955 

Green... 17.9  

Blue. 51.906  48  906 

Some  experiments  were  performed  to  determine  at  what  time  in 
tbe  night  the  starch  left  the  plant  On  the  morning  of  April  14,  it 
having  turned  oool  in  the  night,  tbe  temperature  dropped  to  10 
deg.  C.  At  seven  oVlock  the  leaves  showed  etarch  around  the 
Bieve-tabes;  none  in  the  palisade  cells. 

April  28  leaves  taken  every  hour  during  the  night  were  examined. 
Starch  grew  gradually  less  after  midnight.  It  was  nearly  all  gone 
at  four  o'clock ;  all  gone  at  5 :  15.     Temperature,  20'  C. 

April  29  leaves  picked  every  hour  were  examined.  There  was  a 
gradual  decrease  of  starch  after  midnight,  and  at  five  o'clock  mo 
starch  was  left.     Temperature,  average,  20"^  C, 

On  the  morning  of  the  12th  of  June  similar  experiments  were 
made.  Although  the  temperature  was  ranch  higher  at  this  time, 
the  starch  remained  later  in  the  leaves,  becanse  of  the  greater 
abundance  the  evening  before.  The  leaves  examined  in  April 
Bhowed  scattered  grains  of  starch,  while  those  examined  in  June 
ebowed  starch  in  thick  massea  crowding  all  the  cells. 
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The  leavefl  were  examined  every  half-hour,  beginning  at  four 
o'clock.  At  this  time  the  cells  were  crowded  with  starch,  especially 
around  the  sieve-tubes.  The  outer  palisade  cells,  next  to  the  epi- 
dermis, showed  a  decrease  of  starch.  At  4 :  30  most  of  the  starch 
had  gone  out  of  the  palisade  cells  and  there  was  a  considerable  re- 
duction in  all  other  cells.  At  five  o'clock  starch  was  left  only  in 
the  sieve-tubes  and  a  little  in  the  cells  bordering  them.  At  5 :  30  all 
the  starch  had  gone  from  the  leaf.  At  six  o'clock  starch  began  to 
appear  again  in  the  palisade  cells. 

Thus  it  will  be  seen  that  starch  disappeared  first  from  the  palisade 
cells  and  reappeared  there  first. 
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ADDITIONS  TO  LIST  OF  KANSAS  OOLEOPTERA,  1905. 

By  Warrbn  Knaus.  McPheraon. 

TPiURING  the  year  1905  fifty-eight  species  of  Coleoptera  have 
-■-^  been  recorded  as  new  to  the  Kansas  list.  Those  marked  "Le- 
conte"  and  "Horn,"  without  locality,  are  recorded  in  descriptions 
by  those  writers,  but  have  not  been  found  by  local  collectors. 

148  Calosoma  luxatum  Say.     (Leconte.) 
148a  Calosoma  var.  striatulum  Lee.     (Leconte.) 

1562  Hydrochus  squamifer  Lee.    Several  specimens.  Galena,  Kan.,  collected 
by  Ebb  Crum. 

Agathengis  sp.    McPherson ;  two  specimens ;  May. 

Cartodera  argus  Fall.    McPherson ;  one  specimen. 
3696  Epurea  helvola  Er.    Douglas  county.    Snow. 

Hydnocera  knausii  Wickh.     Three  specimens :   Belvidere,  July;  Mc- 
Pherson, October  10 ;  Topeka,  June.     Smyth. 
4252  Drasterius  livens  Lee.    Wilson  county  and  Onaga. 
5251  Emobius  granulatus  Lee.    Bowditch  collection. 
5266  Oligomerus  altematus  Lee.    Onaga.    Crevecoeur. 

Petalium  seriatum  Lee.     Salina. 

Catorama  confusus  Fall.     Salina  and  Onaga. 

Catorama  mutans  Fall.    Benedict,  Wilson  county,  May. 

Catorama  vexatum  Fall.    Recorded  from  Kansas  in  Fall's  revision  of 
Ptinidse. 

Catorama  nigritulum  Fall.    Onaga,  June.    Crevecoeur. 

Catorama  angustum  Fall.    Hamilton  county.    Snow.    Wallace  county, 
July. 

Ptilinus  lobatus  Cas.     Salina,  and  Republican  valley  south  of  Superior, 
Neb.,  June.    Erroneously  listed  as  thoracicus  Rand. 

Bostrychus  comutus  Horn.    Topeka,  June.     E.  G.  Smyth. 
5434  Canthon  vigilans  Lee.    One  specimen  ;  McPherson. 

Psampiodius  sp.    Topeka ;  one  specimen.    E.  G.  Smyth. 

Aphodius  knausii  Fall.    Englewood,  June  26 ;  numerous  specimens. 

Aphodius,  sp.  near  seabriceps  Lee.    One  specimen;  Topeka.    Smyth. 
5550  Aphodius  consentaneous  Lee.     (Horn.) 

Cotalpa  subcribrata  Wickh.     Medora  and  westward. 
6100a  Molorchus  comi  Hald.     One  specimen;  Topeka.     Smyth. 
6282  Strangalia  acuminata  Oliv.     Onaga.     Crevecoeur. 
6389  Monohammus  marmorator   Kirby.     One  specimen ;  Topeka.     Smyth. 
6400  Goes  pulverulenta  Hald.     On  eatalpa ;  Topeka.     Smyth. 
6436  Lepturges  signatus  Lee.     Topeka.     Smyth. 
6439  Lepturges  regularis  Lee.     Topeka.     Smyth. 
6497  Oberea  quadricallosa  Lee.     On  hackberry,  Topeka.     Smyth. 
6554  Zeugophora  varians-Cr.     (Horn.) 
6595  Megalostomis  subfasciata  Lee.     (Horn.) 
6761  Metaehroma  marginalis  Cr.     (Horn.) 
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6766  Metachroma  lateralis  Cr.     (Horn.) 
10361  Graphops  beryllinis  Horn.     (Horn.) 

Phyllobrotica  nigritarsus  Linell.    One  specimen ;  Salina. 
6853  Phyllechthrus  gentilis  Lee.     (Horn.) 
6868  Luperodes  merica  Say.     (Horn.) 

6907  Galerucella  decora  Say.    Onaga,  June  26.  on  Polygonium.    Crevecoeur. 
6922  Hypolampsis  mellyi  Cr.     (Horn.) 

6929  <£dionychis  lustrans  Lee.    Medora;  one  specimen,  June. 
6946  (Edionychis  scalaris  Melsh.     (Horn.) 

Epitr^x,  sp.  near  cucumeris  Harr.    Two  specimens;  McPherson. 
10427  Diphaulaca  bicolorata  Horn.     (Horn.) 
7011  Longitarsus  subrufus  Lee.     (Horn.) 
10449  Glyptina  bicolor  Horn.     ( Horn.) 
7044  Chsetoenema  elongatula  Cr.     ( Horn. ) 
7047  Chsetocnema  decipiens  Lee.     (Horn.) 
7059  Psylloides  convexior  Lee.     Douglas  county.    Snow. 
10457  Psylloides  elegans Horn.     (Horn.) 

Tomoxia  sp.    One  specimen;  Onaga.     Crevecoeur. 
Dilandius  myrmecops  Gas.    One  specimen;  McPherson,  April. 
•  Trachyphloeus,  sp.  not  described.     McPherson,  Onaga,  and  Lawrence. 
8241  Calyptillus  cryptops  Horn.     Four  specimens;  Meade,  May. 
8461  Macrops  delumbis  Gyll.    McPherson;  one  specimen. 
8565  Brachybamus  electus  Germ.    One  specimen;  Medora,  May. 
8843  Ceutorhynchus  convexicoUis  Lee.    Two  specimens;  Meade,  May. 
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COLLBOTINO  INSECTS  AT  NIGHT. 

By  Elbeet  S.  Tuckeb.  Moaeam  Aisistant  in  Systenuitic  EntomoloBT.  Untveraity 
of  Kanana.  Lawrence. 

t COLLECTING  insects  at  night  is  by  no  means  engaged  in  to  the 
^  fiame  extent  as  day  collecting,  yet  night  collecting  is  far  from 
b^fing  neglected.  Insects  in  their  season  abound  by  night  as  well 
HH  by  day,  but  those  which  are  active  at  night  seldom  appear  by  day, 
und  i\ujm  that  are  found  in  daytime  are  not  generally  caught  at  night, 
filthought  a  lapping  of  the  two  tendencies  is  evidenced  by  some 
r/jihuum  forms  which  appear  only  at  twilight  or  dawn.  Conse- 
i^iU'Mily,  two  iKjpular  distinctions  among  insects  are  established  by 
rtiUh^m  of  their  choice  of  either  daytime  or  night-time  for  period  of 
lu^ti  vity,  and  the  terms  diuryial  and  nocturnal  are  familiarly  applied. 
huuUi  from  the  preference  for  day  work  rather  than  night  work  in 
m^y  pursuit,  and  collecting  is  no  exception  in  this  respect,  the  in- 
du/T^ments  for  collecting  at  night  are,  however,  considering  the 
*buu/lauce,  importance  and  variety  of  nocturnal  forms,  about  equal 
U^  iUtme  attending  day  collecting.  Some  collectors  assert  that  dis- 
coveries of  new  species  are  more  certain  to  reward  night  work  than 
o£>4'rations  by  day  ;  hence  the  thorough  collector  needs  to  divide  his 
tifjje  s^ifuewhat  between  day  and  night. 

J II  ron  tern  plating  the  present  scope  of  entomology,  the  student 
\Huu}int:H  iiiipresHed  by  the  remarkable  number  of  species  now  de- 
m*ri\H*tl  in  our  bulky  literature,  and  is  apt  to  believe  that  about 
ttvi'sy  kind  of  iiiHect  which  thrives  in  our  country,  or  wherever  ex- 
plorhtion  has  been  conducted,  is  scientifically  known  and  named, 
and  in  many  caHes  renamed,  in  consequence  of  which  little  chance 
remains  for  finding  new  material.  This  notion  5annot  endure  long 
in  the  fa(*e  of  inv(*stigation  of  what  forms  of  insects  can  be  found 
especially  at  night.  The  author  can  state  that  as  far  as  his  own 
oaptures  are  reported,  in  regard  to  some  hymenopterous  parasites,* 
more  than  two  species  were  captured  to  one  old  species,  and  most 
of  them  were  collected  at  night  in  Lawrence.  Whether  this  is  an 
exceptional  case  or  not,  the  study  of  other  groups  collected  at  same 
time  under  the  same  conditions  is  needed  for  the  purpose  of  de- 
termining what  percentage  of  new  species  to  old  species  would 
constitute  an  average  estimate,  particularly  in  regard  to  Microdip- 

*Sec  article  entitled  "Notes  and  Descriptions  of  Hymenoptera  from  the  Western  United 
States  in  the  Collection  of  the  University  of  Kansas."  by  H.  L.  Viereck.  in  Transactions  Kansas 
Academy  of  Science,  volume  XIX.  pp.  264-326. 
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tern  aad  Microlepidoptera,  the  chief  asfiociates  taken  with  the 
parasites.  Much  depends  on  the  extent  to  which  any  group  has 
been  studied  that  leaves  a  chance  more  or  less  open  for  addition  of 
new  species;  for  instance,  the  beetles  are  so  thoroughly  known 
that  any  chance  of  finding  new  species  is  compajatively  slight, 
while  the  Microlepidoptera,  Microdiptera  and  hymenopterous  para- 
sites are  in  lessening  proportion  imperfectly  known,  and  new 
species  are  quite  frequently  detected. 

The  enthusiast,  indeed,  who  expects  theacconjplishment  of  great 
possibilities  in  entomological  research  within  the  next  few  years 
may  claims  further,  that  the  prospect  for  rich  systematic  discovery 
lies  in  going  over  the  tield  the  second  time,  to  which  we  are  al- 
ready becoming  accustomed,  for  the  purpose  of  revision,  and,  in  con- 
nectioUp  the  search  for  night  forms  deserves  extended  recognition, 
while  at  any  time  it  presents  a  hopeful  incentive  to  collect  in  terri- 
tory otherwise  considered  well  worked.  Really,  in  spite  of  the 
present  advanced  state  of  entomological  science,  the  combined 
knowledge  of  the  insect  fauna  of  our  country  in  general  is,  per- 
haps, still  regarded  by  some  workers  as  having  progressed  but  lit- 
tle beyond  the  superficial  stage.  In  fact,  the  names  of  new  species 
are  constantly  swelling  our  already  crowded  lists,  and,  what  is  re- 
markable, discoveries  of  new  species  are  often  made  in  old-settled 
localities  long  familkr  to  entomologists.  Attention  has  been  given 
principally  to  the  larger  forme  of  insecta  while  a  host  of  little  things, 
the  greater  proportion  probably  being  night  denizens,  doubtless  re- 
main unknown  everywhere,  and  all  that  is  needed  to  disclose  them 
to  science  is  a  larger  number  of  diligent  workers,  both  collectors 
and  students. 

Not  only  the  beginner  in  insect  study,  but  the  teacher  and  ex* 
perlenced  collector  as  well,  can  find  instructive  diversion  combined 
with  healthful  recreation  in  the  cool,  refreshing,  open  air  of  sum* 
mer  nighta  by  devoting  part,  if  not  all,  of  evenings  to  collecting 
8j>ecimens.  Possibly  the  student  may  be  regularly  employed  by  day 
in  business  or  trade,  especially  since  many  students  are  obliged  to 
work  in  summer-time ;  but  in  the  evenings,  when  the  time  is  usually 
one's  own,  a  grand  opportunity  for  acquaintance  with  our  insect 
ut^ighbors  awaits  him  ready  at  hand,  whether  the  interested  person 
IB  situated  in  country  or  city.  Employment  by  day,  then,  no  mat- 
ter how  confining  it  may  be,  in  business  or  other  calling,  should  not 
bar  a  person  from  making  a  collection  of  insects  as  long  as  evenings 
are  free,  and  in  this  respect  entomology  has  an  advantage  over  other 
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bninches  of  science  in  which  material  cannot  be  so  readily  secured 
at  night. 

Changes  of  weather  and  indaence  of  the  moon  have  a  wonderful 
efft^ot  on  the  movements  of  insects  at  night.     Warm,  damp,  dark 
nightB,  without  perceptible  wind,  afford  the  best  conditions  towards 
inducing  night  insects  into  activity;  then  they  may  be  noticed  in 
throngs  hovering  about  every  exposed  light.     At  other  times,  when 
innectH  do  not  appear  in  ordinary  numbers  at  the  lights,  the  prin- 
<Mpnl  renHouH  may  be  due  to  a  chilliness  of  the  air  or  to  a  strong 
wind,  in  wliich  oases  only  few  of  the  stronger  and  hardier  species 
iMM^iii  t<»  vt^nture  out  of  their  haunts.     Even  on  other  occasions, 
whon  thoro  is  no  shining  moon«  and  all  conditions  are  apparently 
fnvonibh'  for  impelling  insects  to  tly.  the  collector  will  sometimes 
ino<'i  with  diHupiHiiutment,  and  be  unable  to  account  for  the  scarcity 
of  fiprcliuonH  around  artificial  lights.      At  such  times,  as  well  as 
wh<^n  tho  moon  is  shining,  the  collector  should  direct  his  attention 
\it  (ithor  mothods  of  iH>llecting.  such  as  the  sweeping  of  herbage, 
whl<«li  <Min  bo  ivHi>rtod  to  [varticularly  on  chilly  or  windy  nights ;  and, 
Ifi  iMtMo  of  mooiilijk;ht,  ho  should  remember  to  select  the  shaded  por- 
tions ill  thirkots,  woiHls,  on^hards,  or  parks.     A  friend  with  whom  I 
hhvt'  iiwod  lljosiitfar  Ixiit  relates  that  he  never  noticed  any  difference 
IM  oollor  1 1  iiK  w  hot  hrrtluMUoon  shone  or  not ;  in  fact,  he  paid  no  regard 
^hMlovor  to  oithor  nu>onlight  or  dark  nights,  but  went  ahead  just 
()iM  Mumo  for  ono  ui^ht  as  another.     Doubtless  the  insects  prefer  to 
HiMMihi  In  liiilinic  whonovor  the  nKKn\  shines,  for  they  are  commonly 
Mrtlvo  linfntn  \\\v  moon  rises,  if  after  dark,  or  should  it  set  before 
flMvVh.  Iliov  Htir  aWont  somewhat.     The  suddenness  with  which  good 
f  ollf<r.Hn^  ItHH  ruiloil  timo  and  again  just  at  the  rising  of  the  moon 

|H  MvMlMlkalilo. 

'I'liM  jinii^liral  tM>lleoti>r  will  SL>on  learn  to  note  the  conditions 
iiM(*i«.ntoil  on(*h  nJK'lit  before  he  starts  operations,  and  so  can  guide 
lilMMM  If  In  tl»o  Holootiiui  of  the  proper  course  to  adopt  in  obtaining 
{III.  Ii«^hl  H'HuhM.  ( >n  rainy  nights  he  might  open  a  window  or  two 
of  hiii  oinm  iipposito  to  the  din^ction  of  the  wind,  thereby  being 
MhhJilr.il  fmm  rain  anil  in  the  path  cf  insects  flying  against  the 
ul'<iiM,  tmil  lIuM't^  <»ateli  whatever  comes  in  to  the  light;  for,  in  warm 
^i.iiIIm:i,  Mnoh  (MJUilitions  are  often  extremely  favorable  towards 
iiilnM''»M  ••*'<  ^'^*'  insects.  Keally  there  is  no  time  throughout  the 
l^iimluM  hfHH»»n,  whatever  the  conditions  may  ordinarily  be,  but 
wind  »:Hn  I  HI  nsod  in  one  way  or  another  to  good  advantage  in  col- 
liM^tlMH  '1'^^*^  ditheulty  will  be  to  keep  up  the  mounting  of  the 
mi(UMMtmi  as  faat  as  tlie  collecting  is  done.     Only  the  novice  will  re- 


quire  instructioE  in  regard  to  the  mounting  and  preservation  of 
fipeoimens;  otherwise  the  Biibject  need  not  be  mentioned  here.  Di- 
rections for  mountingf  also  for  preparing  a  collecting  outfit,  are  usu- 
ally contained  in  elementary  guides  to  the  study  of  insects,  and  a 
book  of  this  kind  should  be  in  the  hands  of  every  person  interested 
In  insect  life, 

Several  methods,  as  already  referred  to,  are  employed  in  the  col- 
leoting  of  insects  at  night,  one  of  which  la  the  simple  and  ever 
reliable  practice  of  sweeping  by  means  of  the  net,  so  commonly  fol- 
lowed by  day.  This  method  has  previously  been  recommendi^d, 
particularly  for  action  on  moonlight^  chilly  or  windy  nights,  though 
the  capturee  will  mainly  be  the  smaller  kinds  of  insects,  such  as 
minute  flies  of  the  order  Diptera,  parasites  of  the  order  Hynienop. 
tera,  and  tiny  moths  of  the  order  Lepidoptera,  all  of  which,  never- 
theless, deserve  attention  and  careful  mounting.  Among  these  little 
creatures  new  species  are  probable.  The  curious  fact  has  often 
been  observed  that  after  sunset  myriads  of  these  little  insects  can 
be  swept  from  grass  or  weeds  which  in  the  hot  sunshine  of  the  day 
seemed  almost  destitute  of  insect  life.  A  few  minutes  of  sweeping 
IB  generally  sufficient  for  gathering  enough  material  to  keep  the 
collector  busy  for  hours  with  the  mounting.  Usually  at  twilight 
or  teter  the  grass  becomes  wet  witli  dew;  consequently  net  and 
specimens  get  sticky  with  moisture ;  but  if  the  poison  bottle  is  lined 
inside  with  blotting-paper,  a  plan  which  it  is  advisable  to  follow  at 
miy  time,  and  not  too  many  specimene  put  in  together,  there  is 
little  danger  of  injury  to  them.  As  a  further  precaution,  strips  of 
soft  paper^  such  as  newspaper,  can  also  be  placed  loosely  in  the 
bottle,  to  absorb  moisture  and  prevent  specimens  from  shifting  and 
rubbing  each  other  or  adliering  into  musses  too  large  for  safety 
while  the  bottle  is  carried. 

One  blessing,  perhaps,  for  which  ^we  ought  to  be  thankful,  is 
that  only  certain  small  groups  of  night  insects  are  musical;  if 
uU  kinds  of  insects  were  as  noisy  as  some  examples  of  the  Orthop- 
tera,  there  is  no  telling  whether  a  person^  unless  he  was  deaf, 
would  be  able  to  sleep  in  the  summer-time.  A  year  ago  laat  sum- 
mer the  following  appeared  in  a  local  paper : 

**  KATYDID  BANG   ALL  NIGHT, 

"The  neighbors  in  the  700  block  on  Tennessee  street  have  been 
greatly  annoyed  for  the  past  week  by  a  katydid.  It  would  sing  all 
night  long,  and  sang  so  loud  that  some  thought  it  must  be  a  tree- 
toad.  All  attempts  to  shake  it  frooi  the  tree  proved  useless.  It 
was  caught  last  night,  and  could  be  termed  a  giant  katydid.     It 
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measured  about  an  inch  and  a  quarter  long  and  had  a  very  large 
body ;  ita  wings  were  immense,  It  will  be  a  good  specimen  for 
one  who  is  collecting  insects."  (  From  Lawrence  Journal,  August 
4,  1«04.) 

On  inquiring  if  the  specimen  could  be  obtained,  it  was  learned 
that  chickens  had  eaten  it.  However,  my  disappointment  was  ban- 
ished a  few  nights  later  when  a  strong  rasping  noise  was  heard  is- 
suing from  a  tree  which  stood  near  my  home,  and  as  the  shrill 
sounds  continued  all  night  it  was  evident  that  an  accommodating 
specimen  of  what  was  wanted  had  located  there  for  my  benefit.  A 
night  or  two  after,  when  another  songster  in  another  tree  began 
calling  also,  the  conclusion  was  reached  that  it  was  time  to  make 
an  attempt,  at  least,  to  capture  one  or  both  of  the  supposed  insects. 
Provided  with  lighted  lantern  and  poison  bottle,  one  night,  the  au- 
thor climbed  the  tree,  a  moderate- sized  elm,  in  which  the  first  fiddler 
was  harbored,  and  located  the  fellow  by  his  racket.  He  was  a 
little  cautious  as  my  light  approached  him  and  stopped  his  fiddling, 
but  remained  within  reach,  although  attempting  to  conceal  himself 
among  leaves  on  the  under  side  of  a  branch.  With  one  well-aimed 
grab  he  was  secured  in  my  hand  and. soon  reposed  safely  in  my 
poison  bottle.  However,  his  comrade  in  the  other  tree,  a  smaller 
elm,  repeatedly  evaded  me  by  climbing  out  on  the  tips  of  branches 
beyond  reach  and  out  of  sight.  The  captured  specimen  was  iden- 
tified as  Cyrtophyllus  perspicillatus  Linnseus,  and  is  now  the 
only  example  of  its  species  in  the  collection  of  the  University  of 
Kansas. 

Some  years  ago,  while  living  in  Colorado  Springs,  the  business 
of  insect  collecting  was  one  night  unexpectedly  forced  upon  me. 
A  migration  of  locusts,  the  Long- winged  grasshopper,  known  as 
Dissosteira  longipennis  Thomas,  was  evidently  detracted  from 
flight  over  or  near  the  city  by  the  electric  lights,  directly  after  dark 
one  evening,  and  the  streets  soon  became  covered  with  the  living 
insects.  In  seeking  every  source  of  light,  they  invaded  open  places 
of  business  faster  than  they  could  be  cleared  away.  They  were 
caught  in  handfuls  and  flung  into  pails  of  scalding  water  to  end 
their  struggles*  The  sidewalks  and  street- crossings  of  several  busi- 
ness blocks  were  covered  so  thickly  that  people  walking  there  would 
crush  a  mass  of  bodies  underfoot  at  every  step.  Next  morning  the 
street  cleaners  carted  off  dead  grasshoppers  by  the  wagon -load,  and 
for  fear  another  invasion  might  come,  the  streets  were  not  lighted 
for  several  nights  afterward.  This  phenomenon  occurred  on  Thurs- 
day evening,  July  21, 1898 ;  and  the  ridiculous  part  of  the  affair  was 


itol 


^apers. 


the  okim  made  Id  the  daily  papers  that  the  insects  came  from  Kan- 
sas, when,  as  a  matter  of  fact,  the  species  is  more  native  to  the 
Colorado  plains. 

Regular  methods  of  night  collecting,  besides  sweeping,  depend 
on  two  agenoieB  as  means  of  attraction  or  Inre*  The  principal 
one  is  artificial  light,  as  already  mentioned  ;  the  other  some  savory 
bait*  Any  kind  of  artificial  light,  if  exposed,  attracts  insects,  but  not 
all  insects  are  attracted  by  light.  A  bait,  therefore,  which  allnres  by 
scent,  and  gratities  the  insect  taster  mnst  be  used  for  those  that  do 
not  come  to  light  nor  can  be  found  by  sweeping.  The  readiness 
and  persistence  with  which  insects  generally  seek  a  sonrce  of  light 
carry  myriads  of  them  to  destruction,  either  by  fitful  dartings  into 
fiames  of  candles,  lamps,  and  jets,  or  by  onslaught  of  multitudes  in 
the  electric  arc  lamps.  The  screening  of  windows  and  doors  of 
houses  is  not  only  senriceable  against  day  insects,  but  prevents 
great  annoyance  at  night  from  insects  which  would  otherwise  freely 
enter  should  windows  or  doors  be  opened ;  indeed,  many  insects  are 
small  enough  to  pass  through  fine  screening.  Every  person  is 
familiar  with  the  movements  of  insects  in  fiuttering  around  a  light 
in  a  room;  at  least  such  as  enter  in  spite  of  barriers,  and  cause 
provocation,  In  view  of  such  tendencies  as  these,  the  collector  does 
not  always  have  to  go  after  his  game,  for,  instead,  it  comes  to  him 
readily ;  he  need  not  leave  his  room  at  times,  and  nothing  more 
than  poison  bottles  are  required  in  which  to  catch  the  specimens. 
Even  some  Invalids  can  have  the  privilege  of  collecting  in  this 
raanner* 

Wonderful  results  can  he  accomplished  merely  with  the  aid  of  a 
flickering  candle-light.  My  favorite  method  was  accomplished  with 
the  use  of  a  lantern  supplied  only  with  a  candle.  With  this  modest 
provision,  not  only  was  much  pleasure  derived  for  myself,  but  also 
for  my  little  daughter,  who  ably  assisted  me.  We  would  sit  out  of 
doors  during  the  summer  evenings,  either  on  the  porch  of  the 
bouse  or  in  the  yard,  and  together  we  watched  for  and  captured 
the  insects  that  were  attracted  to  the  light  of  this  simple  lantern, 
which  was  placed  in  the  center  of  an  open  newspaper  spread  on 
the  floor  or  ground.  The  sheet  of  paper  exposed  the  insects  which 
alighted  on  it  to  easy  capture.  Beetles  generally  fell  on  the  paper 
and  were  picked  up  in  the  fingers  and  dropped  into  a  poison  bottle 
by  themselves  \  they  have  hard  bodies,  and  make  frantic  struggles 
in  the  bottle  before  they  are  subdued  by  the  fumes,  and,  in  conse- 
quence, would  ruin  moths  or  weaker  insects  if  placed  in  the  bottle 
together.  Tiny  moths,  parasites  and  bugs  usually  alighted  on 
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the  glass  globe  of  the  latit^rD^  over  the  surface  of  which  tbejr  ran 
actively,  but  were  captured,  one  at  a  time.  The  open  mouth  of  aj 
poison  bottle  was  dexterously  placed  over  a  epeciraen,  coufiniog  il* 
against  the  globe  of  the  lantern  until  it  entered  the  bottle,  which 
wae  then  quickly  closed  with  the  cork  held  ready  in  the  other 
hand.  Two  bottles  at  least  are  needed  by  each  person  engagiog 
in  this  process;  after  a  specimen  is  captured,  the  bottle  should 
be  set  aside  to  allow  time  for  the  captive  to  succumb  to  the 
deadly  fumes  and  cease  struggling:  else,  if  the  bottle  is  Dpeoed 
too  aoon,  the  specinien  will  escape;  meanwhile  the  other  bottle  is 
used  for  catching  a  specimen,  after  which  it»  too,  is  set  aaide,  and 
tbt*n  the  first  bottle  is  used  again.  Such  operations  often  become 
quite  exciting  in  efforts  to  catch  exceptional  specimens  or  others 
that  were  more  or  less  prized.  My  little  daughter  was  exceedingly 
entertained,  and  many  times  awaited  impatiently  for  the  evening 
to  grow  dark  enough  to  begin  collecting.  Although  but  nine 
years  old,  she  has  developed  quite  a  knowledge  of  entomology,  and 
can  rattle  otF  big  technical  names  that  would  perplex  the  average 
grown  person.  Moreover,  she  has  no  fear  m  handling  live  insects^ 
such  as  the  harmless  ones,  which  are  often  attentively  observed, 
and  besides  she  has  learned  to  pin  up  specimens  after  they  are  de^id 
as  neatly  and  properly  as  a  professional  collector  can  do.  Other 
children,  following  the  examples  of  tbeii  pa  re  nts»  detest  the*-crawl- 
iog  things/'  as  they  are  called,  usually  with  fearful,  though  need- 
lees,  abhorrence.  Thus,  what  should  provide  entertainment  and 
instruction  even  for  children  is  too  generally  condemned,  and  much 
that  could  be  learned  from  nature  in  a  simple  way  is  lost-  On  the 
other  hand,  influence  once  started  in  the  right  direction  often 
spreads  rapidly.  Before  very  long  the  neighbors*  children  had 
acquired  outfits  similar  to  what  was  provided  for  my  little  girl,  and  ' 
their  combined  excursions  in  daytime  made  the  vicinity  a  fateful 
one  for  unwary  insects,  especially  butterflies. 

The  stronger  the  light  the  more  attractive  it  becomes  to  insects; 
consequently,  the  electric  arc  lights  on  the  streete  of  town  or  city 
probably  draw  insects  from  long  distances.  However,  coUecting 
at  uight  on  the  streets  or  at  public  places  brings  a  person  thus  en- 
gaged more  to  notice  than  in  day  collecting,  when  the  collector  can 
seek  the  country.  But  electric  lights  cannot  be  forsaken  without 
a  lack  of  valuable  specimens,  particularly  motbs.  Therefore,  the 
collector  is  obliged  to  take  a  position  directly  under  the  glare  of  a 
light,  where  his  movements  draw  the  attention  of  people  passing 
along  the  sidewalks.     Oft  times  an  inquisitive   spectator  will  call 
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oat,  **  What  are  catching  ?'*  "Insects !  What  do  you  catch  them 
for?*'  **What  do  you  do  with  the  bugs?"  unci  similar  questions; 
while  another  observ^er,  perhaps,  interposes  a  rude  joke.  Or  a  num- 
ber of  boys  will  suddenly  offer  their  services  and  pick  up  everj^  in- 
sect that  can  be  found,  since  many  fall  on  the  ground — moths 
which  flutter  until  their  wings  are  battered  or  torn  beyond  recog. 
nitton^  and  the  commonest  kinds  of  beetles^ all  of  which  are 
promptly  presented  to  the  collector  with  a  shout,  ''Here,  mister  [ 
hero's  a  bug !"  until  he  is  either  distracted  with  importunities  and 
wurtbless  specimens  or  forced  to  move  to  another  location  and 
avoid  such  associates.  Two  or  more  persons  collecting  together 
with  the  same  interest  afford  companionship  which  gives  a  mutual 
feeling  of  relief  from  arousing  undesirable  notice  which  one  per- 
i>oM  would  bear  alone^  but  such  company  is  not  always  possible. 

Only  net  and  liottleB  are  needed  in  visiting  lights  on  the  streets. 
Electric  lights  are  usually  hung  quite  high,  though  not  as  high 
above  side  streets  as  on  business  streets.  Eather  than  carry  a  long, 
ynwieldly  pole  as  a  handle  to  my  net  for  reaching  lighta,  it  is  my 
custom  to  let  the  light  down  as  low  as  desired  by  releasing  the 
tackle,  after  the  manner  of  a  trimmer;  hence,  am  enabled  to  reach 
the  hovering  insects  with  my  net  on  an  ordinary  length  of  handle. 
When  done  with  the  light,  it  is  raised  to  usual  position.  Care 
should  be  exercised  to  keep  one  or  more  bottles  exclusively  for 
killing  moths,  which  when  dead  should  lie  turned  into  a  separate 
bottle  for  storage ;  then  the  collecting  bottles  can  be  used  for  fresh 
cftptures,  and  as  the  live  raoths  are  not  allowed  to  flutter  in  with 
the  dead  specimens,  one  danger  of  injury  by  denuding  of  wings  is 
avoided. 

Sometimes  fine  specimens  may  be  found  on  the  ground  where 
they  alight  or  fall.  The  season  for  favorable  collecting  at  electric 
lights  begins  in  Lawrence  in  the  first  week  of  May  and  it  may  be 
aaid  to  last  for  fully  six  months.  Whenever  a  brisk  breeze  is  blow- 
ing, insecta  fly  towards  the  lights  on  the  side  facing  the  wind;  as, 
for  instance,  it  the  wind  is  south*  the  insects  hover  in  a  trail  on  the 
north  side.  The  best  place  for  finding  insects  in  greatest  numbers 
at  electric  lights  in  Lawrence  was  found  on  the  river  bridge  (over 
the  Kaneas  river),  particularly  at  the  south  approach,  which  is 
somewhat  higher  than  the  north  end,  but  whether  this  slight  dif- 
ference should  aC'Coant  for  the  greater  amount  of  insects  appearing 
at  the  south  end  cauuot  be  stated.  Here  the  aquatic  neuropteroid 
forms*  such  as  May*flies  and  caddice-flies,  became  most  numerous 
in  July  and  August    The  former  are  very  frail  insects  and  cannot 
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Hy  far  from  the  water  from  which  they  emerge.  It  is  noticed  that 
they  always  face  the  wind,  whether  at  rest  or  in  flight,  even  should 
they  be  carried  backwards  on  the  wing.  Interesting  records  could 
be  written  from  observations  regarding  night  insects.  Some  of 
these  from  my  notes  are  as  follows : 

**  July  27.— Slight  rain  before  dark  and  May-flies  were  excep- 
tionally thick  around  the  lights.  The  floor  of  the  bridge  was  so 
thickly  covered  with  these  insects  that  their  wings  gave  the  effect 
of  snow,  while  the  woodwork  along  the  sides  was  coated  with  white 
molted  skins.  One  kind  of  May-fly  {Polymitarchys  albus  Say), 
after  falling  to  the  floor,  seems  unable  to  rise  again,  and  there  bat- 
ters its  wings  into  shreds  in  the  futile  endeavor  to  fly,  until  too 
feeble  to  flutter  longer,  when  it  dies  from  exhaustion.  On  close 
examination  their  legs  are  foand  to  be  rudimentary  or  aborted,  and 
therefore  too  weak  to  enable  the  insect  even  to  crawl.  This  kind 
has  been  noticed  during  the  entire  week.'' 

"July  30.— The  very  smallest  kind  of  May-flies  {Coenis  dimi- 
nuta  Walker)  are  the  first  to  appear  at  dusk,  when  they  come  in 
great  numbers.  The  larger  kinds  appear  shortly  afterwards,  and  in 
such  multitudes  that  the  electric-light  globe  soon  becomes  choked 
with  their  bodies,  in  a  mass  so  densely  packed  that  the  light  is  ob- 
scured. At  ten  o'clock,  or  soon  after,  the  insects  have  mostly 
dispersed." 

Remarks  to  above,— As  a  rule,  good  collecting  at  lights  ends 
about  an  hour  after  dark.  As  soon  as  darkness  settles,  the  larger 
insects  generally  come  with  a  rush  to  the  lights,  but  they  seldom 
linger  in  force  very  late. 

"August  1. —  On  river  bridge  just  after  dark.  Myriads  of  small 
May-flies  flying  against  the  wind  to  the  electric  light  suggested  the 
appearance  of  a  tail  to  a  comet  when  viewed  from  a  short  distance. 
Very  few  caddice-flies  out." 

"August  I^  Insects  very  thick.  The  frail  White  May-fly  (P(>Zy- 
vUtarohyH  albun  Say )  was  more  abundant  than  usual,  and  multi- 
tudes litorally  lay  in  a  compact  bed  on  the  floor  of  the  bridge, 
vainly  Hopping  their  wings  to  pieces  in  trying  to  rise.  Their  egg- 
cluHtors  won^  Hoatienul  about  thickly  among  their  bodies." 

"August  5.  The  common  kinds  of  May-flies  were  nowise  as 
thick  as  usual.  Found  more  of  the  Black  caddice-flies  than  ever 
hofon*  in  oni>  ovoning.*' 

"August  10.  Mostly  large  moths  out.  The  dead  bodies  of  a 
OiHisidorahlo  nuinlHT  of  May-flies  were  seen  sticking  by  the  wings 
in  all  sorts  of  iKwitious  to  the  framework  of  the  bridge,  where  the 
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live  ineecte  had  probably  been  dashed  during  a  rain-storm  of  the 
night  before  and  there  left  to  perish  helplessly." 

*'Auguet  11. — May-flies  and  caddice-flies  somewhat  scarce/* 

''September  21. —  On  the  bill- board  near  the  bridge,  the  caddioe- 
flies  were  congregated  in  niimberB,  and  the  noise  produced  by 
contact  of  their  bodies  as  they  alighted  on  the  paper  was  like  a 
oontitiual  tapping  sound,  which  first  drew  my  attention/' 

"October  5  and  6,^ On  bridge  each  night  between  eight  and  nine 
o*olock.  Nightt?  cool,  witb  full  moon  shining.  Insects  were  more 
numerous  on  these  moonlight  nights  than  on  dark  night  pre- 
cediDg-     Watching  carefully  for  new  species  of  caddice-fly/' 

{Remarks  to  above.— Thm  new  species  was  first  recognized  in 
my  material  by  Prof.  V.  L.  Kellogg,  but  it  was  named  by  Nathan 
Banks,  from  specimens  sent  to  him,  as  Hydrop$y€hB  kansensiB^) 

A  favorite  location  for  beetles  and  moths  was  found  at  the 
light  ia  South  park.  Here  the  light  was  frequently  lowered. 
Wherever  game  is  to  be  found,  there  the  hunter  seeks  it  We  can- 
not blame  some  pcK^ple  who^  not  knowing  about  an  entomologist's 
bnainess,  may  express  wonder  at  hie  strange  actions,  particularly  if 
on  a  street  corner  at  night.  But  when  they  begin  to  question  your 
mental  condition,  you  will  probably  guard  your  conduct.  A  certain 
party  asked  a  friend:  "What  is  the  matter  with  Mr.  T.;  is  he 
crazy?'*  The  friend,  rather  astonished  at  the  question,  which 
seemed  to  be  asked  in  earnest,  replied  that  Mr.  T,  had  always  acted 
all  right;  at  least  he  had  never  done  anything  strange  as  far  as 
known;  therefore,  could  not  account  for  such  an  impression. 
''Well/'  the  party  explained,  **he  acted  very  queer  the  other  night, 
He  stood  near  the  lamp-post  on  the  opposite  corner  of  the  street 
and  waved  and  jerked  his  arms  in  the  air,  jumped  about  on  the 
sidewalk,  and  ran  around  the  lamp-post  several  times/' 

The  use  of  traps  in  which  to  catch  insects  at  night,  by  the  al- 
lurement of  light,  is  an  important  method  receiving  but  partial  at- 
tention. The  ad%'antage  of  a  trap  is  such  that,  after  once  rigged 
op  for  the  night,  it  ** works  while  you  sleep/'  But  next  day  the 
work  will  fall  on  the  collector,  who  has  the  catch  to  pin  up.  Some 
traps  are  so  constructed  that  insects  may  be  allured  directly  into 
oni-,  in  attempts  to  reach  the  light  placed  inside;  another  form  is 
arranged  to  catch  insects  which  fall  into  it  after  reaching  the  light 
that  is  openly  exposed  above  it.  In  any  case,  however,  the  insects 
meet  death  in  a  poison  jar  fixed  to  receive  them,  and  which  is  usu- 
ally charged  with  cyanide  of  potassium,  although  other  agents  for 
suffocation,  as  obloroform,  for  instance,  can  be  applied. 
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An  QulBt  of  the  latter  kind  was  taken  and  nsed  on  a  collecting 
trip  for  the  Univereity  of  Kansae,  untler  direction  of  Dr.  F.  H. 
Snow,  in  Hamilton  and  Morton  oountieBf  western  Eanetis.  June, 
1902,  A  large  etreet  lantern  was  furnished  to  supply  the  light, 
and  the  collecting  device  eoneieted  of  a  gigantic  funnel,  made  of 
heavy  tin,  painted  outside,  but  left  bright  and  smooth  inside,  and 
it  converged  into  a  receiver,  about  the  size  of  a  large  frait-CAOp 
which  could  be  opened  by  withdrawal  of  the  bottom  in  order  to  al- 
low a  cyanide  jar  to  be  inserted  at  time  of  beginning  operation  for 
the  night,  and  to  be  removed  and  emptied  In  the  following  mom* 
ing.  A  tripod  of  rough  poles  was  erected  as  a  support  for  the  fan- 
nei  with  the  lantern  hanging  directly  over  its  mouth.  Our 
experience  in  using  this  outfit  haa  been  related  in  the  account  of 
the  expedition,  published  by  the  author  in  the  Kamaii  Farmer  of 
December  4,  UX)2,  from  which  the  following  is  quoted: 

'^Also,  every  night  the  large  lantern  was  lighted  and  the  big 
funnel  hung  underneath  to  trap  the  insects  which  fell  into  it,  The 
light  from  the  lantern  served  to  illuminate  the  camp  finely,  though 
only  on  one  night  did  it  pay  as  an  attraction  fur  insects,  but  at  this 
time  its  returns  were  immense,  probably  due  to  a  lull  and  change 
of  wind,  which  afforded  the  right  condition  for  insects  to  fly. 
Moths  and  beetles  appeared  in  continuous  swarms  and  fluttered  in 
the  circle  of  light,  numbers  of  them  falling  into  the  funnel  or  onto 
the  ground,  and  the  doctor  hastily  called  out  all  hands  to  capture 
them.  Care  must  be  exercised  always  to  prevent  injury  in  catch- 
ing the  delicate  creatures;  but  here  the  great  numl)er  of  beautiei 
which  fluttered  in  sight  nearly  drove  the  doctor  to  distraction  for 
fear  their  perfect  condition  would  be  marred  by  beating  their 
wings  against  the  sides  of  the  funnel  or  on  the  ground  as  they  en- 
deavored to  regain  their  flight.  He  groaned  aloud,  as  if  the  sight 
of  so  many  prizes  gave  him  a  pain,  being  unable  to  catch  every  on© 
that  be  wanted.  Keally,  the  party  presented  a  comic,  as  well  as  an 
animated,  scene ;  the  effect  of  the  members  in  prancing  around  the 
lights,  whirling  nets  frantically  in  the  air,  or  in  searching  the 
ground  for  choicest  specimens  of  the  fallen  hosts,  amid  a  din  of 
excited  exclatnations,  mingled  with  the  doctors  groans,  would  have 
afforded  an  entertainment  for  an  audience.  All  efforts  were  fully 
repaid  at  last,  for  the  poison  bottles  became  crammed  to  the  limits 
with  the  catches,  and  the  whole  party  was  thoroughly  tired  before 
the  supply  showed  signs  of  failing/' 

I  might  mention,  however,  that  the  camp  was  located  at  the 
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edge  of  a  thicket  along  the  bank  of  the  Arkansas  river,  a  few  milee 
east  of  the  town  of  Coolidge. 

The  danger  of  specimens  injuring  themselves  is  quite  well  pre- 
vented in  the  box-trap,  designed  on  the  plan  as  mentioned  for 
direct  entrance  to  enclosed  light.  The  width  of  opening  into  the 
trap  depends  on  the  space  allowed  between  the  edges  of  two  in- 
clined panes  of  glass  which  guard  the  front  of  the  trap.  They  can 
be  set  as  desired.  For  Microlepidoptera,  the  aperture  was  nar- 
rowed so  that  anything  large  enough  to  do  damage  could  not  enter 
with  these  tiny  and  extremely  delicate  moths.  The  box  was  made 
of  hc»avy  tin.  painted  outside  to  prevent  rusting,  but  left  bright 
within.  An  oil  lamp  was  placed  at  the  back  end,  which  is  parti- 
tioned by  a  pane  of  glass  from  the  inner  chamber,  where  the  in- 
sects are  allured  by  the  light  shining  through  to  the  front.  In  the 
botlom  of  the  interior  an  opening  is  cut  to  permit  the  insects  to 
drop  into  the  poison  jar,  a  Mason  pint,  which  is  held  in  place  by  a 
screw  ring,  made  by  the  center  being  out  out  of  a  cap,  thus  pro- 
viding easy  attachment  or  removal  of  the  jar  from  beneath.  The 
jar  should  be  strongly  charged  with  poison,  since  it  must  remain 
open  when  in  use,  and,  for  this  reason,  insects  do  not  die  as  quickly 
in  it  as  they  would  in  a  closed  bottle ;  hence,  if  fumes  become 
weak,  the  captures  are  liable  to  flutter  too  long  before  they  die  and 
mar  their  wings,  aa  well  as  of  others  which  they  beat.  In  daytime, 
after  being  removed  and  emptied,  the  jar  will  regain  strength  if 
dosed  with  a  tight  cap,  or  it  can  be  used  for  storage  purposes,  or, 
in  a  pinch,  to  kill  extra  large  insects.  The  price  of  this  trap  was 
five  dollarg  complete. 

Daring  the  past  summer,  this  trap  was  used  on  two  trips  taken 
for  the  University  of  Kansas,  under  direction  of  Dr.  F.  H.  Snow^ 
one  to  Brownsville,  Tex.,  and  the  other  to  Douglas,  Ariz.  Fully 
8000  moths  and  butterflies  were  collected  at  the  two  places,  com- 
prising more  specimens  of  the  order  Lepldoptera  than  had  ever  been 
caught  in  any  eeaeon  preceding,  and  tbe  majority  of  these  were 
Mirrolepidoptera,  which  have  required  months  of  work  for  the 
spreading  of  their  wings.  The  use  of  the  trap  contributed  in  a 
great  measure  towards  this  successful  collecting. 

BesideSi  hand  collecting  was  engaged  in  to  a  large  extent  in 
camp*  At  night,  a  lighted  lamp  was  set  on  the  camp-table  placed 
in  front  of  the  tent  where  the  light  shone  on  the  canvas  drawn 
behind  it,  thus  presenting  an  illuminated  screen  on  which  the  in- 
lets settled  in  numbers,  and  from  wbioh  position,  they  were  easily 
hptured  directly  into  poison  bottles.     The  tiniest  moths  could  l>e 
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obtained  in  ibis  manner  in  tbe  most  perfect  condition  by  careful 
mode  of  capture — one  specimen  being  caught  at  a  time,  when  the 
bottle  was  set  aside  until  the  insect  became  stupefied ;  then  the  speci- 
men was  transferred  into  a  stock  bottle.  Provided  with  several 
bottles,  a  person  could  work  rapidly  for  hours  into  the  night,  and 
remain  comfortably  seated  at  a  table,  with  equipment  and  speoimens 
before  him. 

Only  one  other  method  for  night  work  remains  to  be  treated  of 
here,  and  that  is  the  common  practice  known  as  "sugaring."  It 
depends  on  the  use  of  a  bait  alluring  by  scent  and  tempting  to  the 
taste.  As  mentioned,  not  all  night  insects  come  to  light.  The 
wood  moths,  belonging  to  the  genus  Catocaln,  for  instance,  are 
only  rarely  caught  in  any  other  way  than  by  sugaring.  They  are 
found  in  secluded  thickets  or  thick  woods,  which  are  rather  lone- 
some places  for  night  work.  Besides  for  the  sake  of  company,  two 
persons  can  work  together  to  better  advantage  than  one  alone.  The 
bait  is  commonly  made  by  mixing  beer  and  molasses,  or  instead  of 
beer  vinegar  can  be  used ;  and  the  most  effective  results  are  obtained 
when  either  or  both  the  beer  and  molasses  are  stale  and  strong-smell- 
ing.  The  mixture  is  smeared  by  means  of  a  dauber  on  trunks  of 
trees  and  stumps,  on  logs,  or  even  fence-posts,  beginning  directly 
after  dark,  when  the  course  of  operations  can  be  selected  with  the 
light  of  an  open  lantern.  But  for  inspection  purposes,  after  inter- 
vals of  about  fifteen  minutes,  a  dark  lantern,  or  light  otherwise 
shielded  from  the  person  carrying  it,  is  required.  Moths,  beetles 
and  other  kinds  of  insects  are  found  feeding  greedily  on  the  mix- 
ture by  the  collector,  who  approaches  cautiously,  with  his  light 
thrown  on  the  smeared  spots  before  him.  Slowly  an  open  poison 
bottle  is  pushed  towards  a  specimen,  in  case  it  is  a  moth,  until 
quite  close,  when  it  is  quickly  clapped  over  the  insect,  thus  confin- 
ing it  within.  Keep  the  bottle  pressed  against  the  tree  until,  at  a 
favorable  moment,  the  free  hand  can  be  thrust  over  the  mouth,  and 
then  the  cork  may  be  carefully  inserted  as  the  fingers  slide  out  of 
the  way.  Beetles  are  generally  picked  up  in  the  fingers  by  a  quick 
movement  and  dropped  into  poison  bottles.  In  all  these  matters, 
practice  counts  for  more  than  instruction. 


BiologiccU  Papers.  121 


ADDITIONS  TO  THE  LIST  OF  KANSAS  ARAOHNIDA. 

ByTHEO.  H.  SCHEFFEB.  Manhattan. 

TN  his  "Preliminary  List  of  Kansas  Spiders,"  published  in  vol. 
-*-  urae  XIX  of  the  Transactions  of  the  Kansas  Academy  of  Science, 
the  writer  recorded  100  species  taken  within  the  borders  of  the 
state,  and  expressed  the  desire  to  double  the  list  in  another  season's 
collecting.  But  forty- three  additional  species  of  spiders  have  been 
taken,  up  to  date,  however.  These  are  listed  in  the  present  paper, 
together  with  a  preliminary  report  on  other  groups  of  the  Arach- 
nida  represented  in  our  state. 

Four  species  of.  spiders  new  to  science  are  described  and  figured 
in  this  paper.     Several  other  single  specimens  probably  represent 
new  species,  but  it  is  not  the  policy  of  the  writer  to  describe  from 
a  single  specimen.     To  merit  description,  a  supposedly  new  type  ' 
should  be  fairly  well  represented  in  some  locality. 

The  forty-three  species  herein  listed  represent  eleven  families 
and  twenty-nine  genera.  Three  of  the  families  and  seventeen  of 
the  genera  were  not  included  in  the  first  list.  All  summed  up, 
then,  we  have  recorded  from  Kansas  143  species  of  spiders,  repre- 
senting 16  families  and  67  genera. 

The  illustrations  for  this  paper  were  by  Miss  Ella  Weeks. 

Types  of  the  new  species  are  in  the  Kansas  Agricultural  Col- 
lege collection  and  in  the  National  Museum,  at  Washington. 

Order  ARANEIDA. 
Family  AxYPiDiE. 
Brachybothrum  robustum  Simon. 

Brachybothrum  robustum  Simon.    Actes  Soc.  Linn.  Bord.,  vol.  44,  p.  7. 
Two  males  from  Manhattan,  April  5,  and  an  immature  female  from 
Delphos,  August  6. 

Family  ULOBORiDiG. 
Uloborus  plumipes  Liicas. 
'    Uloborus  plumipes  Lucas.     Explor.  d'Algerie  Anhn.,  art.  I,  p.  252. 

Two  females  taken  in  webs  with  cocoons  at  Manhattan,  July  14.     Im- 
mature male  from  St.  George,  June  6. 
Hyptiotes  cavatus  Hentz. 

Cyllopodia  cavata  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist,  V,  1845,  p.  466. 
The  Triangle  spider  is  apparently  rare  in  Kansas.     A  single  specimen 
was  found  at  Three-Mile  Hill,  near  Manhattan,  October  10. 


US  EawiBOJB  Acadewt-'ji  cfSeiencn^ 

Xyvn^cuB  lexsjius  Bsnks. 

XTEticuE  tezjtziiiE  Banks.    Joctkl  N.  T.  Fam,  Sol.  yn.  i^M,  p.  112. 
Two  fem&leE  of  this  precdh  iiisrk«d  sender  ic  a  ■'^■JVt*?^^  made  at 
Dd^ihos  ATignst  5.  ' 

K^i'Stims  ^ivxniziiB  EntertcB. 

XysticuE  gruniziis  EmertazL    Trxn^  Conn.  Acad..  TTIL  lfi92»  p.  364. 
A  mak  of  tiiis  spedes  from  MasbfiisxzL  Mat  ^ 

£bo  latitborax  KerseriJE^.     Neoe  SpdzoL  ass  Ames-..  V.  1881.  p.  678. 
Adohe  of  tlds  spedes  baT«  ncn  httm  cteerred.  but  t^  Fooap  were 

f^mkoidsvmag  nzfus  Wakkesiaer. 

FtukidnimQS  nzfos  WaldLcsaer.    Ins.  Apo..  L  lSS7-*47.  p.  555l 

Seren]  qxtdmesis  collected  at  IGnDaLpois  Jxrne  3(«. 
f^ibiMsvssuMa^  gee  dot. 

CepbaJodborax  lav,  abooi  as  wide  as  kctg;  bead  region  mDcfa  narrowed 
azkd  iligiitJy  derated.  Abdomen  fulhr  twice  as  laog  as  wide,  very 
little  wider  behind  than  at  the  base:  soanewhat  pointed  at  the  end; 
xht  base  projects  a  short  distasee  oTer  the  eephalothorax,  and  ia 
distizxtJj  notched  on  the  upper  side.  The  stennai  and  Uxam  are 
abvsa  as  in  Fhilodromus.  .All  eyes  appixmmat^  equal  in  sise;  the 
acruerior  row  much  the  shorter  and  slightly  reearred;  median  ^yes 
*A  this  rcrw  farther  from  each  other  than  from  the  side  eyes.  Pte- 
t«ri9r  Tvw  also  recnrred:  side  eyes  of  this  row  on  laiger  tubercles 
than  any  of  the  others;  median  eyes  farther  from  each  other  than 
frf^i  the  side  eyes.  Ocular  quadrangle  considerably  wider  briiind; 
ai^/ot  as  wide  as  long.  Clypeus  wider  than  space  between  anterior 
o^^dian  eyes,  but  not  as  wide  as  space  between  posterior  median 
e>'ec;  <^liquely  directed  forward  and  downward.  Legs  long  and 
leJ^fnder,  the  second  pair  longest,  the  third  shortest:  the  relatave 
kffigtiis  are,  in  their  order,  second  pair,  first  pair,  fourth  pair,  third 
lAJr.  The  tibiae  of  the  first  and  second  pairs  are  set  beneath  with 
X^i  or  twelve  stout  spines  arranged  in  two  rows,  and  the  metatarsi 
are  einrjilarly  armed  \%itb  half  that  number.  Weaker  spines  like- 
wum;  occur  on  the  other  two  pairs  of  legs  and  on  the  pedipalps. 
fJiiMrom^/ideu  prataria,  sp.  nov.  (fig.  10). 

f  EMAI.K,  -  I>ength,  6  mm. ;  length  and  width  of  cephalothorax,  2  mm. ; 
width  of  abdomen,  2  mm.  Other  characters  as  given  in  the  generic 
d<f»^;ription.  A  very  few  short,  bristle-like  hairs  scattered  about 
among  the  spines  on  the  outer  joints  of  the  legs  and  on  the  chelicerae 
and  th<;  f>e<iipalf>s;  thickest  on  the  tarsi  of  the  latter. 

C'oi/;HATiON.--Alxiomen  plain  brown  above,  mottled  and  streaked  with 
a  iij^ht^rr  Kha^Je.  The  four  muscle  impressions  are  quite  distinct, 
('(fphalothorax  rusty  brown,  lighter  at  the  sides  and  just  back  of 
th<f  httHil  rcfgion.  Streaks  marked  by  depressed  lines  radiate  from 
th'f  dorHal  gnx>ve.  The  sternum  is  pale  yellow  or  almost  white. 
'I'hcf  alxJomen  is  lighter  beneath  than  above,  and  there  is  a  less 
mottled  central  region,  set  off  by  a  row  of  indistinct  dots  on  either 
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side.  The  legs  are  pale  yellow  to  whitish.  The  femora,  patellae 
and  tibiae  of  all  four  pairs  are  marked  in  front  with  a  longitudinal 
stripe  of  black,  which  becomes  neatly  obliterated  on  the  metatarsi 
and  tarsi.  The  corresponding  joints  of  the  legs  of  the  third  and 
fourth  pairs  are  similarly  marked  on  the  hind  border  also.  The 
males  are  somewhat  smaller  than  the  females,  the  abdomen  being 
considerably  narrower  than  the  cephalothorax.  The  legs  are  more 
hairy  in  appearance  and  the  spines  less  conspicuous  than  in  the  fe- 
male. The  color  markings  are  about  the  same  in  the  two  sexes. 
This  species  is  not  uncommon  about  Manhattan,  Kan.,  in  mid- 
summer. Mature  males  and  females  were  taken  in  this  locality  on 
August  17. 

Family  CLUBiONiDiE. 
Castaneira  crocata  Hentz. 

Herpyllus  crocatus  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  457. 

Representatives  of  this  species  from  Wallace,  August  20,  and  from 

Manhattan,  July  29.     From  its  general  appearance  and  movements 

this  spider  might,  at  first  sight,  be  easily  mistaken  for  a  velvet  ant 

(mutillid). 

Trachelas  tranquilla  Hentz. 

Clubiona.  tranquilla  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  450. 
One  female  taken  in  collecting  under  stones  at  Lawrence  October  8. 

Family  Drassid^s. 
Zelotes  decepta  Banks. 

Prosthesima  decepta  Banks.     Proc.  Acad.  Nat.  Sci.  Phila.,  1900,  p.  531. 
A  single  male  specimen  from  Manhattan,  May  5. 

Zelotes  rufula  Banks. 

Prosthesima  rufula  Banks.     Proc.  Acad.  Nat.  Sci.  Phila.,  1892,  p.  17. 
A  single  female  specimen  from  Manhattan,  May  5. 
Melanophora  atra  Hentz. 

Herpyllus  ater  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist. ,  V,  1845,  j).  455. 
Two  females  from  Manhattan,  May  1. 

Gnaphosa  sericata  Koch. 

Herpyllus  bicolor  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.  V,  1845,  p.  456. 
One  female  from  Manhattan,  July  27. 

Family  SALTiciDiE. 

Phidippus  pius,  sp.  no  v.  (figs.  1,  2,  7). 

A  medium-sized  species,  rather  light  in  color.  One  male  taken  at 
Manhattan  in  October  and  two  females  in  July. 

Measurements.— Length  of  female,  9-10  mm.  Length  of  abdomen, 
5  mm;  width  of  abdomen,  3  mm.  Width  of  cephalothorax  about  the 
same  as  that  of  abdomen.  The  measurements  of  the  male  are 
very  approximately  the  same,  except  that  the  abdomen  is  slightly 
narrower. 

Legs.— Relative  length,  female,  4,  1,  2,  3;  male,  1,  4,  2,  3.  The  legs 
of  the  first  pair  are  considerably  stouter  than  any  of  the  others. 
First  and  second  metatarsi  set  beneath  with  six  stout  spines  in  two 
rows.  Tarsi  of  same  legs  with  four  spines.  A  few  spines,  less 
regularly  placed,  on  the  other  legs  also. 
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Colors. — Female  pale  yellow  beneadi,  withoot  mmzicings.  Very  much 
the  same  above,  except  for  a  <^rk  area  occupying  the  ocellar  quad- 
rang^le  and  two  narrow,  dark  colored  streaks,  one  on  either  side  of 
the  median  line  of  the  abdinneii.  The  latter  are  not  at  all  distinct 
on  the  anterior  third  of  the  abdomen.  Two  or  more  pairs  of  white 
spots  dot  these  dark  streaks.  The  ground  color  of  the  male  is 
somewhat  darker,  shading'  into  orange  brown  <mi  the  cephalothorax 
and  legs.  Like  the  female,  the  male  »  unmarked  beneath  and  has, 
'above,  the  two  dark  streaks  on  the  abdomen  and  the  dark  area  on 
the  ocellar  quadrangle.  The  femora  and,  to  a  certain  extent,  the 
other  joints  of  adl  the  legs  are  more  or  less  streaked  or  almost 
banded  with  very  dark  brown.  The  tips  of  the  tarsi  in  both  sexes 
are  dark.  Palpal  organs  of  the  male  dark  except  at  the  tip.  Other 
joints  of  the  palps  pale  and  unmarked.  The  body  and  l^s  of  both 
sexes  are  sparsely  covered  with  long,  sUky  hairs,  with  here  and 
there  a  spine. 
Phidippus  texanus  Banks. 

Phidippus  texanus  Banks.     Proc.  Ent.  Soc.  Wash.,  1905. 

Not  uncommon. in  the  late  summer  and  the  autumn  months.     Speci- 
mens taken  at  Englewood  and  Medora  in  July,  and  at  Manhattan 
in  October. 
Phidippus  multiformis  Emerton. 

Phidippus  multiformis  Emerton.    Trans.  Conn.  Acad.,  VIII,  1891,  p.  6. 

Two  females  and  one  male  from  Manhattan,  July  27. 
Phidippus  montivagus  Peckham. 

Phidippus  montivagus  Peckham.    Trans.  Wis.  Acad.,  XIII,  p.  293. 

A  single  specimen,  female,  from  Manhattan,  July  14. 
Dendryphantes  glacialis,  sp.  nov.  (figs.  3,  4,  8). 

An  average-sized  species,  conspicuously  striped  on  the  abdomen.  Two 
females  were  taken  at  Manhattan  May  26,  and  a  pair  in  the  glacial 
regrion  near  St.  George  June  6. 

Measurements.— Female,  5.5  mm.,  male,  5  mm.  in  length.  Cephalo- 
thorax, 2.5  mm.  long.  2  mm.  wide. 

Colors.  —  The  cephalothorax  of  this  species  is  reddish  brown,  with 
scattering  white  hairs  thick  enough  at  the  sides  and  on  the  posterior 
slope  to  almost  give  the  appearance  of  a  band  or  stripe.  About 
the  eyes  the  red-brown  is  several  shades  darker.  The  ground  color 
of  the  abdomen  is  dirty  white  tinged  with  yellow.  Down  the  median 
line  is  a  brown  stripe,  a  little  the  wider  in  the  male.  On  either 
side  of  this  stripe  is  another  of  the  same  color  and  approximate 
width,  curving  a  little  to  conform  to  the  lateral  border  of  the  ab- 
domen. Still  another  and  wider  stripe,  not  visible  from  a  dorsal 
view,  runs  along  each  side  of  the  abdomen.  In  the  female  this 
stripe  is  broken  into  spots  or  streaks.  On  the  ventral  surface 
there  is  a  narrow  median  stripe  from  the  genital  opening  to  the 
spinnerets,  and  a  wider  stripe  each  side  of  this.  The  legs  and  palps 
are  dull  yellow  tinged  with  brown,  unmarked  in  the  female,  but 
much  darker  with  some  appearance  of  banding  in  the  male.  The 
front  row  of  eyes  is  curved,  with  the  middle  eyes  fully  twice  as 
large  as  the  lateral,  and  almost  as  widely  separated  as  the  former 
and  latter. 
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Dendryphantes  nilitaris  Hentz.  i 

Attus  militaris  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  201. 
Not  so  common  as  IX  capitatus.    Specimens  taken  at  Manhattan  in 
October. 
Pellenes  cogmtus  Peckham.        ' 

Pellenes  cognatus  Peckham.     Bull.  Wis.  Nat..  Hist.  Soc,  I,  1901,  p.  224. 
One  specimen,  a  female,  from  Arkalon,  July  21. 
Peckhamia  picata  Hentz. 

Synemosyna  picata  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist,  V,  1846,  p.  370. 
A   pair  of  these  ant-like  spiders  taken  at  Manhattan  October  10. 
Neither  sex  was  quite  mature. 
Msevia  vittata  Hentz. 

Attus  vittatus  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  360. 
Fairly  common.    Mature  specimens  taken  at  St.  George  June  6,  and 
at  Manhattan  in  October. 
Thiodina  sylvana  Hentz. 

Attus  sylvanus  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  364. 
A  male  of  this  species  from  St.  George,  June  6. 
Wala  palmarum  Hentz. 

Epiblemum  palmarum  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  366. 
Three  males  in  material  collected  at  Lawrence  October  8. 

Family  ARGlOPiDiC. 
Araneus  aculeatus  Emerton. 

Epeira  aculeata  Emerton.     Bull.  U.  S.  Geol.  Surv.  Terr.,  Ill,  1877,  p.  528. 
One  specimen,  a  female,  from  Clark  county,  June  15. 
Araneus  trifolium  Hentz. 

Epeira  trifolium  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  471. 
This  large  orb-weaver  is  represented  in  the  college  collection  by  a 
single  specimen,  female,  taken  at  Manhattan  August  22. 
Araneus  displicatus  Hentz. 

Epeira  displicata  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  476. 
One  male  from  St.  George,  June  6. 
Araneus  mormon  Keyserling. 

Epeira  mormon  Keyserling.     Die  Spin.  Am.,  vol.  IV. 

A  few  specimens  taken  in  provision  stores  of  mud-dauber  wasps  at 
Meade  July  18. 
Acacesia  foliata  Hentz. 

Epeira  foliata  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  475. 
One  female  taken  in  sweeping  at  Lawrence  September  8. 
Mangora  placida  Hentz. 

Epeira  placida  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  V,  1845,  p.  475. 
One  '  female  from  Manhattan,  May  2.    Several  males,  lacking  one 
moult  of  maturity,  collected  at  Lawrence  October  10. 
Singa  nigripes  Keyserling. 

Singa  nigripes  Keyserling.    Verb.  d.  z.  b.  Ges.  Wien,  1883,  p.  655. 
The  species  is  fairly  conmion  in  some  localities.    Specimens  from  St. 
George,  June  6. 
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Family  LvcosiDiG. 
Lycosa  gracilis  Banks. 

Lycosa  gracilis  Banks.     Proc.  Acad.  Nat.  Sci.  Phila.,  1892,  p.  70. 
A  male  from  Manhattan,  May  20. 
Lycosa  punctulata  Hentz. 

Lycosa  punctulata  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  IV,  1842,  p.  390. 
A  mature  female  of  this  moderately  large  species  from  Manhattan^ 
October  6. 
Lycosa  rufiventris  Banks.  • 

Lycosa  rufiventris  Banks.     Proc.  Acad.  Nat.  Sci.  Phila.,  1892,  p.  65. 
Not  uncommon.    Specimens  taken  at  Manhattan  in  October  and  April. 
Lycosa  permiana,  sp.  nov.  (figs.  5,  6,  9). 

A  medium-sized  spider,  not  imcommon  in  the  spring  and  early  summer. 

It  hides  among  stones  at  some  distance  from  watercourses. 
Measurements.— Female,  about  15  mm.  in  length;  male,  10-11  mm. 
Cephalothorax  of  female,  6  mm.  long,  4.5  mm.  wide;  moderately 
arched,  the  highest  point  being  about  midway  between  the  poste* 
rior  eyes  and  the  front  of  the  dark  line  marking  the  dorsal  groove. 
First  leg,  14  mm. ;  fourth  leg,  18  mm. 
Colors  (in  alcohol).— The  ground  color  of  both  sexes  is  light  yellow. 
In  the  male  the  abdomen  is  streaked  and  spotted  with  black  above 
and  brown  below.  In  the  female  the  similar  markings  of  the  ab- 
domen are  brown,  both  on  the  dorsal  and  the  ventral  surfaces. 
The  ground  color  of  the  abdomen  in  this  sex  is  sometimes  more 
nearly  dirty  white  than  yellow.  The  markings  of  the  cephalo- 
thorax are  alike  in  the  two  sexes— a  rich  brown  on  the  sides 'of  the 
head  and  in  the  region  traversed  by  the  depressed  lines  radiating 
from  the  dorsal  groove.  The  top  of  the  head,  or  highest  portion 
of  the  cephalothorax,  is  yellow.  It  is  marked  posteriorly  by  a 
pair  of  brown  spots.  A  dark  line  marks  the  dorsal  groove.  The 
legs  are  light  yellow,  unmarked,  but  tinged  with  a  suggestion  of 
brown  in  places,  especially  on  the  distal  joints.  Nimierous  long, 
dark  spines  and  a  sparse  covering  of  dark  hairs  tend  to  obscure 
the  ground  color  of  the  legs.  The  coxae  and  the  sternum  are 
brownish.  The  tarsi  of  the  male  palps  are  dark  brown.  Lycosids 
of  this  species  collected  at  Manhattan  in  April  and  at  Delphos  in 
May.  Both  sexes  mature  at  this  time. 
Pardosa  texana  Banks. 

Pardosa  texana  Banks.    Jour.  N.  Y.  Ent.  Soc,  XII,  1904,  p.  115. 
One  specimen,  a  female,  from  Englewood,  August  8. 
Pardosa  milvina  Hentz. 

Lycosa  milvina  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  IV,  1842,  p.  392. 
One  lycosid  of  this  species  from  Meade,  July  18. 

Family  AgelenidvE. 
Cicurina  arcuata  Keyserling. 

Cicurina  arcuata  Keyserling.     Verb.  d.  z.  b.  Ges.  Wien,  1887,  p.  460. 
Two  specimens,  a  male  and  a  female,  taken  at  Manhattan,  May  5. 
Hahnia  agilis  Keyserling. 

Hahnia  agilis  Keyserling.     Verh.  d.  z.  b.  Ges.  Wien,  1887.  p.  465. 
One  specimen  from  Manhattan,  April  15. 
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Family  MiMETiDiG.^ 

Mimetus  interfector  Hentz. 

Mimetiis  interfector  Hentz.    Jour.  Bost.  Soc.  Nat.  Hist.,  VI,  1850,  p.  32. 
A  female  of  this  species  taken  in  sweeping  at  Minneapolis  June  30. 

Family  THERlDiiDiE.- 
Theridion  puncto-sparsum  Emerton. 

Theridion  puncto-sparsum  Emerton.    Trans.  Conn.  Acad.,  VI,  1882, .p.  12. 
Found  occasionally  at  Manhattan.     Specimens  taken  in  July. 
Theridion  differens  Emerton. 

Theridion  differens  Emerton.    Trans.  Conn.  Acad.,  VI,  1882,  p.  9. 
One  specimen  from  Manhattan,  May  26. 

Order  SCORPIONIDA. 
Family  CENTRURiDiE. 
Centrums  carolinianus  Beauvois. 

This  seems  to  be  the  only  species  in  the  state.  It  is  common  under 
loose  stones  in  limestone  regions,  and  is  less  frequently  met  with 
under  sandstone  or  loose  bark  in  other  localities.  Specimens  were 
taken  at  various  times  of  the  year  in  the  following  counties:  Doug- 
las, Pottawatomie,  Riley,  Ottawa,  Russell,  Smith,  Clark,  Barber, 
and  Morton. 

Order  PSEUDOSCORPIONIDA. 
Family  Cheliferidug. 
Cbelifer  cancroides  Linnaeus. 

This  species  is  found  in  almost  any  part  of  the  United  States.  We 
have,  in  the  college  collection,  specimens  from  Lawrence,  Manhat- 
tan, and  Sun.     Most  of  them  were  taken  under  bark.     . 

Order  SOLPUGIDA, 
Family  SoLPUGlDiE. 
Eremobates  pallipes  Say. 

These  curious  arachnids  are  not  uncommon  in  the  western  and  south- 
western parts  of  the  state.  They  are  nocturnal  in  habit,  and  during 
the  day  are  usually  found  under  stones  or  cattle  chips.  Specimens 
have  been  secured  in  Wallace,  Seward,  Clark  and  Morton  counties. 
But  one  Kansas  species  is  known. 

Order  PHALANGIDA, 

Family  PHALANGiDiE. 
Liobunum  vittatum  Say. 

Phalang^ium  vittatum  Say.    Am.  Ent.,  Lee.  ed.,  vol.  II,  p.  13. 

This  is  the  common  "daddy-long-legs ''  foimd  in  most  parts  of  the 
United  States.  It  includes  Say's  L.  dorsatum,  the  more  northerly 
type  of  the  species.  Abundant  in  the  central  and  eastern  portions 
of  the  state,  but  only  occasionally  met  with  in  western  and  south- 
western Kansas.  Specimens  from  Delphos,  Manhattan,  and  Law- 
rence, August  to  October. 
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Trmchyrfainus  favosus  Wood. 

This  srpecies  supplants  L.  vittatum  in  the  southwestern  part  of  the 
state.  It  frequents  the  sagre-brush  particularly,  resembling  this 
vesretation  so  closely  in  color  that  the  collector  is  not  likely  to  see 
it  unless  it  is  in  motion.  One  specimen  was  taken  at  Manhattan, 
and  numerous  others  at  En^irlewood,  Coldwater,  Arkalon,  and  Sun, 
July  to  October. 

Mesosoma  niger  Say. 

Phalangium  nigrum  Say.    Am,  Ent..  Lee.  ed.,  vol  II,  p.  14. 

One  specimen  from  Manhattan.  October  15.  Others  taken  at  Sun  and 
Cold  water  in  the  middle  of  July. 

Family  Cosmetid^e. 
Cynorta  sa>'ii  Simon. 

Our  representative  of  this  family  is  fairly  common  in  the  eastern  part 
of  the  state.  It  is  the  brownish-red  phalangid,  foimd  singrly»  or,  in 
the  winter,  in  clusters  under  loose  stones.  Specimens  collected  at 
various  times  of  the  year  in  the  vicinity  of  Manhattan,  St.  Geors^e, 
and  La^^nrence;  one  specimen  from  Sun. 


Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

EXPLANATION  OF  FIGURES. 

Phidippus  pius.    Female  \  4. 
Phidippus  pius.     Male  \  4. 
Dendryphantes  glacialis.    Male  \  7. 
Dendryphantes  glacialis.    Female  X  7. 
Lycosa  permiana.    Male  \  3. 
Lycosa  permiana.    Female  \  3. 
Epigynum  of  Phidippus  pius. 
Epigynum  of  Dendrj-phantes  glacialis. 
Epigynum  of  Lycosa  permiana. 
Philodromoides  prataria.     Female  X  5. 
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THE  REB  PHALAROPE  ( Crymophilus  fnlicariiis  Iiinii,) 
A  HEW  BIED  FOR  THE  KANSAS  LIST. 

By  L.  L,  EhfCH^,  Unjveiraltsf  of  EfiJiaaii,  L*wreaee, 

THERE  are  three  species  of  amail  shore  birds  eomewhai  Teeem. 
I         bling  gtiipaB  or  sandpipers  that  belong  to  the  familj^  Phola- 
"topodid^e  or  phalaropes.     The  word  phaJ^ropua  tneane  ooot- footed 
{PAalarist  the  coot,  and  pous,  foot ).     The  phalaropes  were  called 
cx)ot-footed  from  the  ecalloped  membrane  or  flaps  on  the  toes,  which 
reeembla  those  on  the  coots  and  grebes. 

Wilson's  phakrope  ( SUganopus  tricolor )  is  confined  during 
the  breeding  season  to  the  interior  regions  of  temperate  North 
America.  In  migration  it  is  said  to  go  as  far  south  as  Brazil  and 
Patagonia.  It  is  rather  common  during  the  migratory  season  in 
Kansas.  As  a  rule,  I  see  a  few  flocks  of  these  birds  every  year  about 
the  first  week  in  May  in  the  jieighborfaood  of  Lakeyiew,  five  miles 
northwest  of  Lawrence,  In  June,  1886,  CoL  N.  H.  Qoss  found 
three  pairs  of  these  birds  breeding  in  Meade  county.  It  may  be  said 
to  breed  from  southern  Kansas  north  as  far  as  the  Saskatchewan 
regions. 

The  Northern  phalarope  {Phalaropus  lohatus)  breeds  in  boreal 
regions,  but  migrates  as  far  south  as  the  tropics  in  winter.  Colonel 
Qoss  reports,  in  his  "Birds  of  Kansas/'  that  he  saw  a  flock  of  as 
many  as  fifteen  in  Wallace  county,  Kansas,  May  25,  I88B,  The 
writer  found  the  birds  breeding  on  the  coast  of  Greenland,  and  se- 
cured specimens  at  Holsteinborg  and  Jacobshaven  in  June,  1895. 
The  neat  was  a  little  form  in  the  wet  moss  near  the  edge  of  an  ioe 
.  river. 

I  The  Red  phalarope  {Crymaphilus/ultearius)  belongs  to  the 
northern  part  of  the  northern  hemisphere.  It  might  be  deaoribed 
as  circompolar  in  its  distribution.  It  breeds  in  the  arctic  regiona 
north  of  the  sixty-eighth  parallel  It  migrates  south  in  winter  as 
far  as  the  middle  states.  I  saw  specimens  at  Jacobshaven  and 
Disco  island,  on  the  coast  of  Greenland,  in  1895. 

A  young  female  Red  phalarope  was  killed  at  Lakeview,  five 
miles  northwest  of  Lawrence,  November  5,  1905,  by  E.  E.  Brown, 
of  the  University.  The  bird  was  ftushed  from  grass  and  weeds 
that  grew  in  shallow  water.  It  was  the  only  bird  of  the  kind  seen, 
and,  fio  far  as  I  know,  is  the  first  one  ever  observed  in  the  state  of 
Kansas. 
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A&  the  Bed  phalarope  is  a  maritime  bird,  breeding  on  the  shores 
of  northern  bodies  of  salt  water,  and  spending  most  of  its  time  on  the 
ocean,  its  appearance  in  Kansas  was  nnlooked  for.  The  one  taken 
most,  for  the  present  at  least,  be  looked  npon  as  a  straggler.  It  may 
have  been  carried  oat  of  its  nsnal  coarse  by  a  storm,  or  may  have 
fallen  in  company  with  other  birds  that  go  far  inland. 

In  May,  1895,  several  flocks  of  phalaropes  were  seen  by  the 
writer,  on  the  ocean  between  New  York  and  Holsteinboig,  Green- 
land. Many  flocks  were  seen  on  the  retam  trip,  in  September,  from 
north  of  Disco  island,  to  St.  Johns,  Newfoandland.  It  was  not 
possible  to  tell  from  the  ship  whether  the  birds  were  Bed  or  North- 
ern phalaropes ;  perhaps  both  species  were  seen.  Many  of  them 
were  far  out  to  sea,  where  no  land  was  visible.  They  were  usually 
in  bunches  of  from  a  dozen  to  perhaps  a  hundred.  They  were 
either  flying  close  to  the  water,  just  missing  the  tops  of  the  waves, 
or  were  resting  on  the  water,  floating  high,  as  if  they  possesssed 
almost  no  weight. 
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NOTES  ON  SOME  MOSQIHTOES  OF  DOUGLAS  OOUNTT. 

By  Chauncby  Overman,  University  of  Kanaaa,  Lawrence. 

'yOWAEDS  the  latter  part  of  the  month  of  September,  1905, 
-*-  mosquitoes  became  so  exceedingly  numerous  that  the  daily 
papers  referred  to  the  "plague  of  mosquitoes."  This  condition  was 
due  to  the  excessive  rainfall  and  the  warm  weather  which  prevailed 
throughout  the  month,  conditions  favorable  to  rapid  propagation. 

At  the  suggestion  of  Professor  Hunter,  several  hundred  were 
collected,  with  a  view  of  ascertaining  the  proportion  of  the  Anoph- 
eles or  malaria-carrying  genus.  Of  the  total  number  collected,  150 
were  selected  as  representative,  and  were  classified.  All  the  speci- 
mens were  taken  within  two  miles  of  the  University  and  within 
about  the  same  distance  of  the  Kansas  river.  The  majority  taken 
were  on  rather  low  ground,  although  they  were  quite  plentiful  on 
the  University  campus.  About  twenty  per  cent,  were  taken  in 
bedrooms.  Most  of  the  collecting  was  done  with  a  cyanide  bottle, 
although  a  net  was  used  on  a  few  occasions.  The  period  of  col- 
lection  was  from  September  20  to  December  6. 

During  the  early  part  of  the  season  the  proportion  of  males  was 
not  more  than  five  per  cent.,  but  after  the  first  of  November  it  in- 
creased to  fully  thirty  per  cent.     The  distribution  as  to  sex  was  as 

follows : 

Males,        19. 12.66  per  cent. 

Females,  131. .,. 87.33 

Total . . .  150 100.00  per  cent. 

Distribution  as  to  genus  was  as  follows : 

Anopheles,  21 14  per  cent. 

Culex,  129..... 86       '' 

The  number  of  species  was  distributed  as  follows : 

Genus  Culex. 

C.  pipiens  Linn.,  73 48.66  per  cent. 

C.  sollicitans  Walk.,  15 10.00 

C.  consobrinus  Desv.,  13 8.66 

C.  inconspicuous  Grossbeck,  7 4.63 

C.  restuans  Theob.,  5 3.00 

C.  territans  Walk.,  5 3.00 

C.  melanurus  Coq.,  4 2.40 

C.  tarsalis  Coq.,  2 1.20 

C.  perturbans  Walk.,  2 1.20 

C.  stimulans  Walk.,  1 60 

C.  impiger  Walk.,  1 60 

C.  signifer  Coq.,  1 60 
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A.  mmcuHpennis  Meig. ,  3. 2.00  per  cent, 

A-  pimctipeimis  Say,  18. ,.  „ . , . 12.00       *• 

Genus  Culex. 
LiEUL     Flftj^nme  males,  fourte^i  females. 
Tliii  10  ft  meditim-ftized  brown  moequito*  and  bj  far  tbe  meet  muneious 
form  in  this  vicinity.     It  is  found  indoora  more  often  than  any  other. 
It  does  not  seem  to  be  so  susceptible  to  cold,  as  it  is  commoti  several 
weeks  after  frost 
C  aoUicitans  Walk,    Twelve  females,  three  males, 

A  mther  Larg^e  mosquito,  with  conspictiousty  banded  legs^    It  is  foQmd  on 

hi^  and  on  low  ground  and  indoors.     It  is  a  hard  biter,  especially 

after  night.     It  is  a  quite  common  species  during  warm  weather,  but 

disappears  with  frost, 

C*  inecnspicuous  Grossbeck.     Seven  females. 

About  the  size  of  C.  pipiensp  but   is  quite  yetlowiah.    Taken  on  h^h 
ground. 

C.  conflobriniis  Desv.  (C.  tnomatus  Will)     Twelve  females. 

A  brown  mosquito,  resembling  C,  pipiens  but  distmguished  from  it  by  the 
grater  length  of  the  petiole  of  the  first  submarginal  eell.  It  is  much 
more  common  on  high  ground  than  on  low.  It  is  haiti  to  take  with  a 
cyanide  bottle,  and  I  have  never  observed  it  to  bite.  It  is  found  after 
frost.  C,  consobrinue  is  the  same  as  specimens  in  the  University 
museum  labeled  C,  inomatus* 
C-  lettuans  Theob,     Five  females, 

TWa  mosquito  much  resembles  C.  pipiens,  but  has  two  white  dots  on  the 
shoulders.  It  is  described  by  Smith  sometimes  as  having  a  U-shaped 
mark  on  the  posterior  portion  of  the  thorax,  but  I  have  never  ob- 
served this.  Fett,  in  Bulletin  79  of  New  York  State  Museum,  states 
that  the  dots  on  the  shoulders  are  also  variable. 
C.  territans  Walk.     Three  females. 

A  small,  blackish  mosquito,  with  unhanded  legs.     Found  only  on  li3w, 
swampy  ground  during  warm  weather, 
0.  melanurus  Coq.     Four  females. 

A  medium-sized  species,  dark  brown  in  cMor,  the  segments  of  the  abdo- 
men unhanded  or  but  very  slightly  at  their  base.    The  three  posterior 
segments  always  unhanded. 
C.  tarsalis  Coq.    Two  females. 

A  medium-sized  brown  mosquito,  with  banded  legs,    Tak^n  on  University 
campus  early  in  October.     Habits  unknown. 
C*  perturhans  Walk.    Two  females. 

A  rather  small,  dark  mosquito^   the  dark  scal^  on  the  wings  giving 
them  a  clouded  appearance.     Taken  last  week  in  October.     Habits 
unknown. 
C,  stimulans  Walk.  (C.  cantans  Coq. )     One  male. 

A    brown   moequito,  having  the  baaat  bands  of  the  taim  very  wide. 
Taken  in  September. 
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C.  impiger  Walk.    One  male. 

A  small,  dark  form.    Wings  long  and  [narrow.    Taken  October  15,  on 
swampy  g^round, 
C.  signifer  Coq.    One  female. 

A  medium-sized  black  mosquito.  The  shoulders  are  marked  by  longitudi- 
nal white  lines;  legs  deep  black,  contrasting  sharply  with  the  white 
bands.  Wings  covered  with  about  equal  number  of  white  and  black 
scales. 

Genus  Anopheles. 
A.  punctipennis  Say.    Two  males,  sixteen  females. 

The  most  common  malaria  mosquito.  They  were  found  most  abundantly 
along  a  ravine,  near  which  was  the  only  house  in  the  city  having  se- 
vere cases  of  malaria.  They  are  the  hardiest  species  of  mosquitoes, 
being  found  indoors  and  on  the  sunny  sides  of  buildings  as  late  as  De- 
cember 6.  The  wings  are  heavily  marked  with  black. 
A.  maculipennis  Meig.    Three  females. 

This  mosquito  is  not  at  all  common.  It  may  be  distinguished  from  A.  punc- 
tipennis by  the  wings  being  almost  clear  Imd  marked  by  four  distinct 
black  spots. 


Kanma  Academy  ofSdenee. 


SOara  RESULTS  OF  THE  UNIVERSITY  OF  KANSAS 

ENTOMOLOGICAL  EXPEDITIONS 

To  Galveston  and  Brownsville,  Tex.,  in  1904  and  1905* 

Br  F.  B.  Shqw.  Unt¥«nty  of  Kuuu,  l^wmaee. 

THE  writer  conducted  two  entomological  expeditioQe  to  Texas 
for  the  mueeum  of  the  University  of  Kansas  in  the  years  1904 
and  1TO5.  Each  of  these  expeditions  had  Brownsville,  the  extreme 
southern  point  of  the  state,  as  ite  objective  point,  but  on  account 
of  the  wretched  connections  with  the  one  lone  steamer  between 
Galveston  and  our  destination,  as  well  aa  the  limited  time  at  our 
disposal,  we  spent  the  three  weeks  of  our  first  stay,  in  May*  at  GaU 
veeton,  but  succeeded  in  reaching  our  original  destination  by  rail 
in  1905,  by  the  new  Gulf  Coast  line.  We  remained  at  Browns- 
ville from  June  6  to  July  8,  encamped  within  a  mile  of  the  post- 
office^  beside  the  estuary,  or  old  bed  of  the  Eio  Grande,  which 
forms  a  part  of  the  dividing  line  between  the  United  States  and 
Mexico.  The  entire  collecting  period  of  the  two  trips  was  seven 
and  a  half  weeks. 

My  associates  at  Galveston  were  my  regular  museum  assistant, 
Mr.  E.  S.  Tucker,  and  a  postgraduate  student  in  entomology,  Dr. 
Charles  F.  Adams,  the  well-known  dipterologist.  At  Brownsville 
I  was  assisted  by  Mr.  Tucker  and  an  undergraduate  student,  Mr. 
E.  G.  Corwine.  The  snocesa  of  the  two  expeditions  was  largely 
due  to  the  efficient  cooperation  of  these  gentlemen. 

This  paper  contains  liete  of  the  species  collected  in  the  orders  of 
Lepidoptera,  Coleoptera,  and  Hemiptera-heteroptera,  Lists  in  the 
other  orders  of  insects  will  be  published  at  a  later  date. 

L-LIST  OF  LEPIDOPTERA. 

Grateful  acknowledgments  are  hereby  tendered  to  Dr.  Henry 
Skinner,  Prof-  John  B,  Smith  and  Mr.  W.  D.  Kearfott  for  important 
aid  in  the  determination  of  species. 

The  numbers  and  nomenclature  are  those  of  Smith's  check* list 
of  1903. 

Abbreviations:   B.  for  Brownsville;  G.  for  Galveston. 

Family  NYMPHAUDiE. 
2  Danaid  berenke  Cram.    B. 

8a  Col^nis  dehla  Fabr,     B, 

10  Euptoieta  claudia  Cram.    B. 


Biological  Papers,  137 

122  Phyciodes  phaon  Edw.    B.  and  G. 

131  picta  Edw.    B. 

137  Synchloe  lacinia  Geyer.    B. 

139  Cystineura  amymone  Men.    B. 

160  Junonia  coenia  Hbn.    B.  and  G. 

164  Ehinica  monima  Cram.    B. 

171  Timetes  chiron  Fabr.    B. 

183  Apatura  celtis  Bd.  &  Lee.    B. 

185  leilia  Edw.    B. 

188  flora  Edw.    B. 

204  Neonympha  sosybius  Fabr..    B. 

Family  Libytheid>e. 
255a  Libythea  bachmani  Kirtl.    B. 

Family  ERYciNiDiC. 
263  Calephelis  csenius  Linn.    B.  and  G. 
267  Caria  melicerta  Schaus.    B. 

Family  LYCiGNiDi^i:. 
283  Thecla  melinus  Hbn.    B. 
361  Lycaena  couperii  Grt.    B. 
390  hanno  Stoll.    B.  and  G. 

393  exilis  Bdv.    G. 

Family  PAPiLiONiDiE. 
402  Pieris  monuste  Linn.    B. 
407  protodice  Bd.  &  Lee.    B.  and  G. 

409  rapse  Linn.    G. 

411  Nathalis  iole  Bdv.    G. 
438  Colias  eurytheme  Bdv.    G. 
446a  skinneri  Barnes.    G. 

458  Terias  lisa  Bdv.    B. 
458a  alba  Strck.    B. 

459  lindaEdw.?    B. 

479  Papilio  polyxenes  Fabr.     B. 
487  thoas  Linn.    B. 

Family  HESPERlDiC. 
495a  Copseodes  procris  Edw.    B.  and  G. 
532a  Pamphila  huron  Edw.    G. 

535  phylaeus  Dm.    B.  and  G. 

536  brettus  Bd.  &  Lee.     B. 
538                   draco  Edw.    G. 

564  errans  Skinner.    G. 

588  osyka  Edw.    B.  and  G. 

FyrgUB  occidentalis  Skinner.     New  species.    B.  and  G. 
649  Pholisora  catuUus  Fabr.    B  and  G. 
653  hayhurstii  Edw.    B. 

657  Achlyodes  thraso  Westw.    B. 
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Family  SPHlNGiDiG. 
921  ^llopos  tantalus  Linn.    B. 
729  Deilephila  lineata  Fabr.    G. 
755  Phl^ethontius  Carolina  Linn.    G. 

Family  CERATOGAMPIDiG. 

829  Adelocephala  heiligbrodtii  Harv.    B. 

Family  SYNTOMiDiG. 
854  Pseudomya  minima  Grt.    G.  ^ 

866  Ctenucha  venosa  Wlk.    B. 

Family  LiTHOSiiDiG. 
894  IlUce  subjecta  Wlk.     B. 

Family  ARCTnD>E. 
930  Eubaphe  aurantiaca  Hbn.    B. 
930a  rubicundaria  Hbn.    G. 

932  Utetheisa  bella  Linn.    G. 
950  Estigmene  acrsea  Dnu    G. 
957  Diacrisia  virginica  Fabr.    G. 
994  Apantesis  vittata  Fabr.    G. 
996  phalerata  Harris.    B.  and  G. 

Family  AGARiSTiDiG. 
1066  Copidryas  gloveri  G.  &  R.    G. 

Family  NoCTUlDiE. 

1228  Crambodes  talidiformis  Gn.    B. 

1229  Platysenta  videns  Gn.    B.  and  G. 
1253  Caradrina  subaquila  Harv.    B. 
1278  Oligia  chalcedonia  Hbn.    B. 
1284  nucicolora  Gn.    B. 

1449  Prodenia  omithosfalli  Gn.    G. 
1452  Laphygma  frugiperda  S.  &  A.    G. 
1640  Peridroma  incivis  Gn.    B. 
1728  Feltia  annexa  Tr.    B.  and  G. 
2164  Leucania  subpunctata  Harv.    G. 
2184  juncicola  Gn.    G. 

2502  Heliocheilus  paradoxus  Grt    G. 
2504  Heliothis  armiger  Hbn.    G. 
2513  Rhododipsa  volupia  Fitch.    G. 
2558  Schinia  lynx  Gn.    G. 
2688  Plusiodonta  compressipalpis  Gn.    G. 
2711  Autographa  pseudoganmia  Grt.    B. 
2762  Ogdoconta  cinereola  Gn.    B.  and  G. 
2764  Psectes  declinata  Grt.    B. 
2775  Amyna  orbica  Morr.    B. 
2777  Aletia  argillacea  Hbn.     B. 

Eucalyptra  gigantea  Sm.    New  species.    G. 
2843  Erastria  cameola  Gn.    B. 
2862  Xanthoptera  nigrofimbria  Gn.     B. 
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2877  Tripudia  opipara  Hy.  Edw.    B. 

Minofala  instans  Sm.    New  species.    G. 
2884  Metoponia  obtusa  H.-rS.    B.  and  G. 
2910  Acontia  nuicula  Sm.    B. 
2913  aprica  Hbn.    B.  and  G. 

2922  cretata  G.  and  R.    B. 

2933  libedisSm.    B. 

2935  candefacta  Hbn.    B.  and  G. 

2937  Fruva  fasciatella  Grt    B. 
2957  Metathorasa  argentilinea  Wlk.    B. 
2971  Parora  texana  Grt  var.?    B. 
2973  Homopyralis  contracta  Wlk.     B. 
2999  Csenurgia  convalesceus  Gn.    G. 

3005  Panula  inconstans  Gn.    B. 

3006  Melipotis  nigrescens  G.  &  R.    B.  and  G. 

3014  versabilis  Harv.     B. 

3015  jucunda  Hbn.    B. 
3020  Cirrhobolina  mexicana  Behr.    B. 
3150  Panapoda  rufiniargo  Hbn.    B. 

3153a  Remigia  marcida  Gn.  G. 
3168  Phurys  vinculum  Gn.  B. 
3171  lima  Gn.    G. 

3186  Eubolina  impartialis  Harv.    B. 

3187  Campometra  amella  Gn.    B. 

3188  bilineata  Sm.    B. 
3190  Heteranassa  mima  Harv.    B. 
3205  Yrias  repentis  Grt.     B. 

32176  Homoptera  edusa  Dru.    B. 

Btrigimacula  Du.    B. 
3274  Tetanolita  mynesalis  Wlk.    B. 
3294  Salia  interpuncta  Grt.    B. 

Rhescipha  snowi  Skinner.    New  species.    B. 

Family  NoTODONTlDiE. 
3364  Datana  floridana  Graef .    G. 
3404  Heterocampa  bilineata  Pack.    G. 
3424  Harpyia  cinerea  Wlk.    B. 

Gonodonta  pyrgo  Cramer.    B. 

Family  LASioCAMrtDiE. 
3462  Artace  punctistriga  Wlk.    B. 

Family  GBOMBTRiDiG. 
3743  Hsematopsis  grataria  Fabr.    G. 
3838  Chlorochlamys  chloroleucaria  Gn.    B. 
3857  Synchlora  denticulata  Wlk.    B. 
8878  Femaldella  fimetaria  G.  &  R.    B.  and  G. 
3879  stalachtaria  Strck.    B. 

4102  Tomos  Bcolopacinarius  Gn.    B. 

Family  PYROMORPHiDiE. 
Harrisina  mexicana  Schaus.    B. 
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Family  Pryaudje. 
4638  Hymenia  perspectalis  Hbn.    G. 
4660  Conchylodes  platinalis  Gn.    B.  and  G. 

4687  Diaphania  hyalinata  Linn.    B. 

4688  qiiadristigmalis  Grt    G. 
4817  Pyrausta  phoenicealis  Hbn.    B. 
4826                   laticlavia  G.  &  R.    G. 
4846  Eustixia  octonalis  Zell.    B.  and  G. 
4849  Noctuelia  thalialis  Wlk.    B. 

4919  Schoenobius  forficellus  Thunb.     B. 
4994  Argyria  argentana  Martyn.    G. 

SUMMARY  OF  FAMILIES  AND  SPECIES  OF  LEPIDOPTERA. 


Nymphalidae 14 

Ldbytheidae 1 

Erycinidse 2 

Lycsenidse 4 

Papilionidse 11 

Hesperidse 12 

Sphingidse 3 

Ceratocampidse 1 

Syntomidse 2 

Totals  :   Families,  18;  species,  137. 


Lithosiidse 1 

Arctiidae 7 

Agaristidse 1 

Noctuidse 56 

Notodontidse 4 

Lasiocampidse 1 

Geometridse 6 

Pyromorphidae 1 

I^lidae 10 


II. -LIST  OF  COLEOPTERA. 

The  author  gratefully  acknowledges  his  indebtedness  to  Mr. 
Charles  Liebeck,  Mr.  H.  C.  Fall  and  Mr.  C.  SchaeflFer  for  the  deter- 
mination  of  species  not  readily  identified  from  the  University  of 
Kansas  collection. 

The  numbers  are  those  of  Henshaw's  lists. 

Abbreviations:   B.  for  Brownsville;  G.  for  Galveston. 

Family  CiciNDELiDiE. 
12  Tetracha  Carolina  Linn.     B. 

38  Cicindela  rectilatera  Chd.    B.  and  G. 

39  tenuisi^ata  Lee.    B. 

41  tortuosa  Dej.     B.  and  G. 

426  saulcyi  Guar.    G. 

43  hamata  Brulle.     B.  and  G. 
inquisitor  Casey.     B. 

59  togata  Laf.    G. 

60  pamphila  Lee.     B.  and  G. 

61  severa  Laf.    G. 

Family  CARABiDi^E. 
70  Omophron  labiatum  Fab.    G. 
127  Calosoma  serutator  Fab.     B. 
129  frigidum  Kirby.     G. 
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130  Calosoma  sayi  Dej.    G. 
220  Scarites  subterraneus  Fab.    G. 
Dyschirius  duplicatus  ?  Fall.    G. 
273  CUvina  ferrea  Lee.    B. 
275  bipustulata  Fab.    B. 

295  Panagseus  crucigems  Say.  G. 
^11  Bembidium  coxendix  Say.  B. 
^7  nubiculosum  Chd.    B. 

591  versicolor  Lee.    B. 

394  eonstrietum  Lee.    G. 

421  Isevigatum  Say.    B. 

448  Tachys  oecultator  Casey.    G. 
479  Pogonus  texanus  Chd.    G. 
481  leeontei  Horn.    B. 

563  Pterostichus  texanus  Lee.  ^B.  and  G. 

564  sayi  Brulle.    G. 
Loxandrus,  undet.  speeies^    G. 

710  Diploehila  laticoUis  Lee.    G. 

773  Platynus  decorus  Say.    G. 

789  collaris  Say.    G. 

805  nutans  Say.    G. 

847  Casnonia  pennsylvanica  Linn.    B. 

853  Galerita  bicolor  Dm.    G. 

855  Zuphium  amerieanum  Dej.    B. 

860  Thalpius  homii  Chd.    B. 

882  Lebia  viridis  Say.    B. 

889  omata  Say.    B. 

892  analis  Dej.    B. 

897  furcata  Lee.    B. 

913  Bleehrus  pusio  Lee.    B. 

Euproetus  texanus  Wiekham.  B. 
917  Teenophilus  eroeeieollis  Men.  G. 
922  Callida  decora  Fab.    B. 

Micrag^  brunnea  Putzeys.    B. 

960  Helluomorpha  texana  Lee.    B. 

961  ferruginea  Lee.    B. 
980  Braehynus  puberulus  Chd.    G. 

medius.     B. 
999  Chlsenius  orbus  Horn.    B. 
1012  vafer  Lee.    G. 

1022  texanus  Horn.    B. 

1023  perplexus  Dej.    G. 

1059  Agonoderus  lineola  Fab.    G. 

1060  infuseatus  Dej.    G. 

1061  pallipes  Fab.    G. 
1064  indistinctus  Dej.    G. 
1066  micros  Lee.    G. 
1083  Harpalus  ealiginosus  Fab.    G. 
1087                  pennsylvanieus  De  G.    G. 
1124  Selenophorus  palliatus  Fab.    B.  and  G. 
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1126  Selenophorus  fatuus  Lee.  B. 
1136  Stenolophus  spretus  Dej.  G. 
1146  dissimilis  Dej.    B. 

1176  Anisodactylus  piceus  Men.    G. 
1180  fusticus  Say.    G. 

gravidus  Lee.    G. 

Family  Haupud^ 
1226  HalipluB  rufieollis  De  G.    B. 
HalipluB,  new  speeies.    B. 

Family  DmsaDJE. 
1240  HydroeanthuB  irieolor  Say.    B. 

1249  Laceophilus  americanus  Aube.    B. 

1250  terminalis  Sharp.    B. 
1252                      4-lineatus  Horn.    B. 
1294  Ccelambus  medialis  Lee.    G. 

1401  Copelatus  chevrolatii  Aube'.    B.  and  G. 
1480  Hydaticus  bimarginatus  Say.    G. 

1495  Thermoneetes  omatdcollis  Aube.    B. 

1496  basilaris  Harr.    B.  and  G. 
14966                          latecinctus  Lee.    G. 

1502  Cybister  fimbriolatus  Say.    B.  and  G. 

Family  Gyrinidje. 
1531  Gyrinus  parcus  Say.    B. 
1538  Dineutes  emarginatus  Say.    B. 

Family  Hydrophiudje. 
1561  Hydrochus  variolatus  Lee.    B. 

1587  Hydrophilus  insularis  Lap.     B.  and  G. 

1588  Tropistemus  limbalis  Lee.    B. 

1589  dorsalis  Br.    G. 
1595                        striolatus  Lee.    G. 
1597  Hydrocharis  obtusatus  Say.    G. 
1610  Berosus  immaculatus  Zimm.    B. 

1613  infuscatus  Lee.    B. 

1614  striatus  Say.    G. 
1626  Philhydnis  nebulosus  Say.    B. 
1657  Creniphilus  subeupreus  Say.    B. 
1675  Cercyon  prsBtextatum  Say.    G. 

Family  Staphylinidje. 
2182  Philonthus  alumnus  Er.     B. 

var.  rufulus  Fauvel.  B. 
2251  Actobius  paederoides  Lee.  B. 
2462  Stenus  areulus  Er.  B.  and  G. 
2492  Cryptobium  texanum  Lee.  G. 
2533  Lathrobium  seriatum  Lee.  G. 
2543  dimidiatum  Say.    B. 

2585  Pinophilus  latipes  Grav.    G. 
2707  Bledius  fortis  Lee.     G. 
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2709  Bledius  brevidens  Lee    G. 

2717  semif  errugineus  Lee.    G. 

2722  rubiginosus  Er.    B. 

Apocellus,  undet.  species  near  si^soricoUis  Say.    B. 

Staphylinid,  undet.  genus  and  species.    B. 

Family  Phalacridje. 
9677  Olibroporus  punctatus  Casey?.    B. 
9879  Acylomus  calcaratus  Casey.    B. 
9881  ergoti  Casey?.    B. 

8006  Olibrus  apicalis  Melsh.    B. 

Pbalacrid,  undet.  genus  and  species.    B. 

Family  CoRYLOPHlDis. 
9031  Orthoperus  suturalis  Lee.    B. 

Family  CocciNELLiDiE. 
8084  Anisosticta  seriata  Melsh.    G. 
3086  Megilla  fuscilabris  Muls.    B. 
3046  Hippodamia  convergens  Guer.    B. 
3064  Cycloneda  sanguinea  Linn.    B. 
3066  011a  oculata  Fab.    B. 
3066a        abdominalis  Say.    B. 

Brachyacantha  decora  Casey.    B. 
3142  Scynmus  cinctus  Lee.    B. 
3148  collaris  Melsh.    G. 

Family  Erotylid>e. 
3200  Languria  mozardi  Lat.    B. 
3204  angustata  Beauv.    G. 

3206  convexicollis  Horn.    B. 

Dasydactylus  cnici  Schaeffer.    B. 

Family  Cucujid>e. 
3306  Silvanus  rectus  Lee.    B. 
3311  Scalidia  linearis  Lee.    B. 

Loberus  omatus  Schaeffer.    B. 
3389  Lsemophlseus  ferrugineus  Steph.    G. 

Family  Mycetophagid^. 
3409  Typhoea  fumata  Linn.    B. 

Family  Dbrmbstid^. 
Cryptorhopalum  festivum  Casey.    B. 
obesulum  Casey.    B. 
3449  hsemorrhoidale  Lee.    B. 

Family  Trogosotid^. 
3838  Tenebrioides  corticalis  Melsh.    B. 
3848  Peltis  pippingskoeldi  Mann.    B. 

Family  PxRNiDiC:. 
Throscinus  schwarzi  Schaeffer.    B. 
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Family  HBTEROCBRiDiE. 

3964  Heterocerus  mollinus  Kies.    G. 

3965  collaris  Wies.?    B. 

3968  pallidus  Say.    B.  and  G. 

3969  pusillus  Say.    B. 
10016  schwarzi  Horn.    G. 

Family  Dascyludje. 
4006  Scirtes  orbiculatus  Fab.    B. 

Family  Elateridjg. 
4092  Alaus  lusciosus  Hope.    G. 
4135  Esthesopus  prseditus  Horn.    B. 
4140  Aptopus  peregrinus  Horn.    B. 
4182  Monocrepidius  aversus  Lee.    B. 
4185  vespertinus  Fab.    B. 

undet.  species.    G. 
4197  Ischiodontus  var.  oblitus  Cand.    B. 
4250  Drasterius  grandicollis  Horn.    B. 
4277  Ludius  hepaticus  Germ.    B. 

Glyphonyx,  undet.  species.    B. 
4512  Pyrophoms  physodems  Germ.    B. 

Family  Buprestid-s:. 
4657a  Chrysobothris  analis  Lee.    B. 
10069  edwardsii  Horn.    B. 

4699  Acmseodera  pulchella  Hbst.    B. 

4699  pulchella,  var.    B. 

4730  Agrilus  lecontei  Saund.    B. 

4755  Taphrocerus  g^cilus  Say.    B. 

4756  agriloides  Cr.    B. 

Family  Lampyrid^. 
4821  Pyropyga  minuta  Lee.    B. 
4825  I^ractomena  ecostata  Lee.    G. 
4847  Photuris  pennsylvanica  De  G.    B. 
4872  Chaulio^athus  seutellaris  Lee.     B. 
4876  marginatus  Fab.     B. 

4973  Lobetus  abdominalis  Lee.    B. 

Family  Malachid.^. 
5007  Collops  balteatus  Lee.    B.  and  G. 
5013  vittatus  Say.    B. 

undet.  species.    G. 

Family  CLERiDiG. 
5127  Elasmocerus  terminatus  Say.     B. 
califomicus  Fall.    B. 
5138  Cymatodera  fascifera  Lee.     B. 
5165  Clerus  quadrisi^atus  Say.    B. 
5173  abruptus  Lee.    B. 
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51d5  Hydnocera  pubdscens  Lee.    B. 
Pelonium,  new  species.    B. 

macuUcolle  Schaeffer.    B. 
5225  Orthopleura  var.  punctatissimus  Chevr.    B. 

Family  PrmiDiE. 
5243  Ptinus  bimaculatus  Melsh.    B. 
Catorama  ventrale  Lee.    B. 
grande  Fall.    B. 
Sinoxylon,  undet.  speeies,  probably  new.    B. 
5355'Amphieenis  punetipennis  Lee.    B.  and  G. 
5369  Polycaon  obliquus  Lee.    B. 

Family  ScARABiGiDiG. 
5439  Canthon  perplexus  Lee.     B. 
5442  Choeridium  leeontei  Harold.    B. 
5452  Phanseus  camifex  Linn.    G. 
5486  Atsenius  imbn'catus  Melsh.    O. 

5490  oblongus  Horn.    B. 

5491  g^racilis  Melsh.     B. 
10185  inops  Horn.     B. 

10190  eognatus  Lee.    B.  and  G. 

5533  Aphodius  lividus  Oliv.     B.  and  G. 
5560  concavus  Say.     B. 

undet.  species.     B. 
5581  Ochodseus  biarmatus  Lee.     B. 
5584  sparsus  Lee.     B. 

Bradyeinetus  minor  Linell.     B. 
5589  serratus  Lee.     B. 

5591  Bolboceras  lazarus  Fab.    G. 
5616  Trox  suberosus  Fab.     B.  and  G. 
5719  Diplotaxis  tryncatula  Lee.     B. 

undet.  speeies  near  punctata  Lee. 
5737  Lachnostema  cribrosa  Lee.    B. 
5742  torta  Lee.     B. 

5772  erassissima  Blanch.    G. 

5793  submucida  Lee.    B. 

5797  crinita  Burm.    B.  and  G. 

10240  dubia  Smith.     B. 

5800  Phytalus  robustus  Horn.    B. 

cavifrons  Linell.    B. 
5813  Listrochelus  obtusus  Lee.    B. 

5830  Anomala  flavipennis  Burm.    B.  and  G. 

5831  binotata  Gyll.     B. 

binotata,  form  luteipennis  Lee.    B. 
polyehalea  Bates.    B. 
Strigoderma,  undet.  speeies.    G. 
5878  Cyclocephala  immaeulata  Oliv.    G. 
5767  Chalepus  obsoletus  Lee.    G. 
5868  trachypygus  Burm.    B.  and  G. 
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5869  Ligynis  gibboBus  De  G.    G. 

5870  ruginasus  Lee.    B. 
5872  rugiceps  Lee.    G. 
5881  Strategus  antseus  Fab.    G. 

5883  julianus  Burm.    B.  and  G. 

Family  Spondyudje. 
5947  Parandra  polita  Say.    B.  and  G. 

Family  Cerambycidje. 
5955  Mallodon  semilatus  Lee.    G. 
5990  Hylotrupes  bajulus  Linn.    G. 
6024  Aehryson  surinamum  Linn.    B. 

6045  Eburia  ovicoUis  Lee.    B. 

6046  timiida  Lee.    B. 

6047  mutica  Lee.    B. 

6048  manca  Lee.    B. 
Psyrassa  texana  Schaeffer.    B. 

6059  Elaphidion  inerme  Newm.    B. 
6064  pumilum  Newm.    G. 

6067  Aneflus  tenuis  Lee.    B. 
6073  Elaphidion  moestum  Lee.     B. 

Ibidion  townsendii  Linell.     B. 
6090  Phyton  pallidum  Say.    B. 

Obrium  mazinnse  Linell.    B. 
6106  Aneylocera  bicolor  Oliv.    B. 
6119  Dendrobias  quadrimaeulatus  Dup.    G. 
6163  Stenosphenus  novatus  Horn.    B. 
6169  Cyllene  crinicornis  Chev.    B. 
6180  Xylotreehus  sagittatus  Germ.     G. 
6389  Monohammus  marmorator  Kirby.    G. 

6425  Liopus  wiltii  Horn.     B. 

6426  crassulus  Lee.     B. 
6433  Dectes  spinosus  Say.    B. 
6456  E^eyrus  dasycerus  Say.     B. 
6468  Oneideres  texana  Horn.     B. 
6471  Ataxia  erypta  Say.     B.  and  G. 
6473  Doreasta  cinerea  Horn.     B. 
6490  Meeas  inomata  Say.    G. 

6492  pergrata  Say.    G.     • 

Aporataxia  lineata  Hamilton.    B. 

Family  CHRYSOMELiDiE. 

6579  Anomoea  laticlavia  Forst.    G. 

6580  mutabilis  Lac     B. 
6582  Euryscopa  lecontei  Cr.    B. 
6588  Coscinoptera  canella  Lee.    B. 

6596a  Babia  pulla  Lee.     B. 
66016  Chlamys  polycocca  Lac.    B. 

6620  Cryptocephalus  cribripennis  Lee.     B. 

6622  leucomelas  Suffr.    B. 
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0641  Ciyptocephalus  fulguratus  Lee.    B. 

new  species.    B. 
6649  Griburius  scutellaris  Fab.    B.  and  G. 
6661  montezumae  Suffr,    B. 

6660  Pachybmchys  abdominalis  Say.    B.  and^G. 
undet,  speciee.    B. 
Metachroma,  undet.  species.    B. 
6707  Diaclma  auratus  Fab.     B. 
6732  Glyptoecelis  crypticus  Say.    B. 

prosopis  Schaeffer.    B. 
6738  Myochrous  denticollis  Say.    B. 

magnua  Schaeffer     B. 
10369  Colaspoides  opaclcoUis  Horn.    B. 
6747  Typophorus  canellus  Fab.    B. 
6769  Graphop^  raarcaflaita  Or.    G. 
6774  Colaspis  brunnea  Fab.    B. 
6791  Doryphora  dahlbomi  Stal.    B. 
6800  disnipta  Rog.    B. 

6810a  bigsbyana  Kirby.     B. 

6839  Lina  scripta  Fab.    B. 
6880  Diabrotica  connexa  Lee.    B. 
688I0  tenella  Lee,    G. 

6883  balteata  Lee,    B. 

6885  vittata  Fab,    B. 

6888  longtcomifl  Say.    B.  and  G. 

peregrina  Jacoby.    B. 
undet.  species.    B. 
6911  Galeruca  integra  Lee.    G. 
6913  mantima  Lee.    G. 

6928  CEdionychis  gibbitargis  Say.    B. 

6929  lustrana  Cr,    B. 

6930  S^maculata  Cr,    B. 
Andrector  ruficornis  01  iv.    B. 

6931  (Edionychis  interjectionis  Cr.     B.  and^G. 
6938  petaurista  Fab.    B.  and  G. 
6949  Disonycha  5-vittata  Say.    B. 

6951  glabrataFab.    B. 

6954  abbreviata  Melah,     B. 

6959  rufalll.     B. 
10416  crenicollis  Say.    B. 
10418  varicomis  Horn.    B. 

6960  Haltica  bimarginata  Say.    B. 
6963  igrtitallL    B. 

6971  f  oliacea  Lee,    G. 

undet  species.    B. 
10438  Longi tarsus  vanus  Horn.    G. 

Epitrix,  undet«  Apeciea.    B. 
6980  Crepidodera  hebtines  Liim.    B. 

two  undet  species.     B. 
Plectroteta  flexicaulis  Schaeffer.    B. 
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7000  Systena  elongata  Fab.    B. 

7087  Charistena  bicolor  Smith?  or  new  species.    B. 

7104  Coptocycla  guttata  Oliv.    B. 

7107  clavata  Fab.    B. 

7109  Chelymorpha  var.  17-piinctata  Say.    G. 

Family  BRUcmDiG. 
7126  Bruchus  ramicornis  Boh.    G. 

7128  bivuberatus  Horn.    B. 

7129  cruentatus  Horn.    G. 
7131                 discolor  Horn.    G. 
7142  uniformis  Lee.    B. 
7145  perforatus  Horn.    G. 
7149                 amicus  Horn.     B.  and  G. 

texanus  Schaeffer.     B. 

Family  TENEBRiONiDiE. 

Eurymetopon?,  imdet,  species.    B. 
7190  Enmienastus  texanus  Lee.    B. 
7201  Epitragus  acutus  Lee.    B. 
7391  Nyctobates  pennsylvanica  De  G.    B. 

Eleodes,  undet.  species  near  extricata  Say.    B. 
7416  Tenebrio  obscurus  Fab.    G. 
7426  Opatrinus  aciculatus  Lee.    G. 

Blapstinus,  undet.  species.    G. 
7434  f  ortis  Lee.    G. 

10603  arenarius  Casey.    B. 

Paratenetus,  undet.  species.    G. 
7567  Helops  perforatus  Horn.    B. 

Strongylium  varians  Champ.    B. 

Family  CiSTELiDiE. 
7589  AUecula  pxmctulata  Melsh.    B. 
Hymenorus,  imdet.  species.     B. 
10638  Lystronichus  piliferus  Champ.    B. 
Lobopoda  pxmctulata.    B. 

Family  LAGRnD.fi:. 
Statira  simulans  Schaeffer.    B. 

Family  Melandryid-«. 
Polypria  crux-rufa  Chev.     B. 

Family  (Edemerid^e. 
7733  Nacerdes  melanura  Linn.    G. 
7735  Xanthochroa  trinotata  Lee.    G. 
7739  Oxacis  cana  Lee.     B. 
7748  dorsalis  Melsh.     G. 

Family  Mordelud.i:. 
Anaspis,  undet.  species.     B. 

7782  Mordella  octopunctata  Fab.     G. 

7783  marginata  Melsh.     B. 
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7793  Glipodes  sericans  Melsh.    B. 
7816  Mordellistena  comata  Lee.    G. 
7839  pustulata  Melsh.    B. 

new  species.    G. 

Family  ANTmciDiE. 
Stereopalpus  impressicollis?.     B. 
7938  Anthicus  tenuis  Lee.    B. 
7946  vieinis  Laf.    B. 

7960  punctulatus  Lee.     B. 

Family  Meloid^. 
8045  Gnathium  texanum  Horn.     B. 
8050  Zonitis  longicomis  Horn.     B. 
8079  Epieauta  trichrus  Pall.    G. 
8094  lemniseata  Fab.     B. 

8111  Pyrota  dubitabilis  Horn.    B. 

Family  OTiORHYNCHiDiE. 
8312  Tanymeeus  conf ertus  Gyll.    B. 

Pandeletejus,  undet.  species.     B. 
8316  Compsus  auricephalus  Say.    B  and  G. 

Cyphus,  undet.  species.     B. 

Pseudocyphus  flexicaulis  Schaeffer.    B. 
8338  Coleocerus  marmoratus  Horn.     B. 
8340  Eudiagogus  pulcher  Fah.    B.  and  G. 

Family  Curculionid-k. 
8347  Sitones  flavescens  Marsh.     B. 

Apion,  undet.  species.     B. 
8549  Smicronyx  corpulentus  Lee.    B. 

Paehyphanes,  undet.  species.     B. 
8570  Endalus  setosus  Lee.    B. 
10975  Anthonomus  leucostictus  Dietz.    B. 
10985  grandis  Boh.     B. 

Tychius,  three  xmdet.  species.     B. 
Otidocephalus,  undet.  species.    B. 
8711  Lsemosaccus  plagiatus  Fab.     B. 
8716  Conotrachelus  seniculuB  Lee.     B. 
8725  similis  Boh.     B. 

8741  Rhyssematus  palmacollis  Say.     B. 
8745  pruinosus  Boh.     B. 

Chalcodermus  serripes  Fab.     B. 
8812  Copturus  nanulus  Lee.    G. 
8814  adspersus  Lee.     B. 

Coeliodes  tarsalis .    G. 

8829  tenuipes  Lee.    B. 

8879  Baris  serea  Boh.    B. 

undet.  species.     B. 
Nicentrus,  undet.  species.    G. 
11142  Madarellus  cuneatus  Casey.     B. 
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11191  Limnobaris  ebena?  Casey.     B. 
8952  Barilepton  lineare  Lee.     B. 

Barinids,  two  undet.  genera  and  species.     B. 
Barinus  albescens.    B. 

Family  BRENTHlDiG. 
8966  Cylas  formicarius  Fab.    B. 

Family  Calandridje. 
8978  Rhodobsenus  tredecimpunctatus  111.    G. 
8984  Sphenophorus  ochreus  Lee.    G. 
8998  placidus  Say.    G. 

9011  Calandra  oryzse  Linn.     B. 
9032  Allomimus  dubius  Horn.     B. 

Family  ANTHRiBiDiG. 
9218  Anthribus  comutus  Say.    B. 
9227  Brachytarsus  vestitus  Lee.     B.  and  G. 
undet.  species.    G. 

SUMMARY  OF  FAMIUES  AND  SPECIES  OF  COLEOPTERA. 


Cicindelidae 10 

Carabidse 59 

Haliplidae 2 

Dytiseidse 11 

Gyrinidse 2 

Hydrophilidae 12 

Staphylinidse 14 

Phalacridae 5 

Corylophidse 1 

Coecinellidae 9 

Erotylidae 4 

Gueujidse 4 

Mycetophagidae 1 

Dermestidse 3 

Trogositidae 2 

Pamidse ^ 1 

Heteroceridse 5 

Dascyllidse 1 

Elateridae 11 

Buprestidse 7 

Lampyridse 6 

Totals :   Families,  42 ;  species,  418. 


Malachidse 3 

Cleridae 9 

PtinidfiB 6 

Scarabaeidse 41 

Spondylidse 1 

CerambycidfiB 31 

Chrysomelidas 64 

Bruchidse 8 

TenebrionidfiB 13 

Cistelidae 4 

Lagriidse 1 

Melandryidse 1 

(Edemeridas 4 

Mordellidae 7 

Anthicidse 4 

Meloidae 5 

Otiorhynchidae 7 

Curculionidse 30 

Brenthidae 1 

Calandridae 6 

Anthribidae 3 
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IIL-;.IST  OF  HEMIPTERA-HETEROPTERA. 

For  invalaable  aid  in  the  determination  of  speoies  the  author  is 
indebted  to  Messrs.  E.  P.  Van  Duzee  and  Otto  Heidemann. 
The  nambers  are  those  of  Uhler'a  oheok-list. 
Abbreviations :   B.  for  Brownsville ;  G.  for  Galveston. 

Family  ScUTELLERlDiE. 
26  Homsemus  proteus  Stal.    B. 
26  proteus,  var.    B. 

Family  CoRlMELJENlDiE. 
59  Corimelsena  pulicaria  Germ.    B.  and  G. 
61  unicolor  Pal.  Beauv.    G. 

Family  Cydnid^e. 
79  Homaloporus  pangasiformis  Sign.,  probably.    B. 
103  Pangseus  bilineatus  Say.    B. 

Family  PENTATOMiDiE. 
174  Podisus  acutissimus  Stal.    B. 
190  Brochymena  quadripustulata  Fab.    B. 
192  obscura  H.  Schf.    B. 

226  CEbalus  pugnax  Fab.    B.  and  G. 
237  Mormidea  sordidula  Stal.    B. 
247  Euschistus  servus  Say.    G. 
253  bifibulus  Pal.  Beauv.    B. 

256  ■  comptus  Walk.    B.  and  G. 

271  Proxys  punctulatus  Pal.  Beauv.    G. 
300  Thyanta  custator  Fab.    B. 
324  Runibia  proxima  Dallas.    B. 
334  Nezara  viridula  Linn.    G. 
347  Banasa  imbuta  Walk.    B. 

Family  CoREiDiC. 
425  Chariesterus  albiventris  Burm.    B. 

cuspidatus  Dist.    B. 
447  Mozena  lunata  Burm.    B. 
479  Acanthocephala  declivis  Say.    B. 
482  granulosus  Dallas.    B. 

491  LeptoglossuB  phyllopus  Linn.    B.  and  G. 
503  Pthia  picta  Drury.    B. 
518  Catorhintha  texana  Stal.    B. 
522  Anasa  tristis  De  G.    G. 
524  andresii  Guer.    B. 

560  Hyalymenus  tarsatus  Fab.    B. 
571  Stachyocnemus  apicalis  Dallas.    B. 

Cydamus  borealis  Dist.    B. 
578  'Darmistus  subvittatus  Stal.    B. 

585  Harmostes  serratus  Fab.    B. 

586  near  nebulosus  Stal.    B. 
687                     virescens  Dallas.    B. 


Utt;  9iiittCB9«anui  DmiLm.     3l 

4M  iiiipiBSiff 'HUH  ?ign.     2l 

4BS{  CjBsai  acfiKcasas  sea**    O. 

Iad»ud«DCttr  2war  f3L*rjp0s  Ek  «G;.    'X. 
<0Qr  G<Mfl»ni  pttlJMffii  d:ftL    SL  and  G. 
fn  LJin'mMirji  ^KORTK^Stt  siiEj.    Gu 

4ffii  FiEfCMink  Vwc^La  Dalju.    Bw  aicii  G. 
^4  kttttHas  Lauktf.    B. 

<i{4  f^/OliMEMffffc  ''X'KCipk  5CaL      R 

7S^  hytpiKfM  laanfAA  Lolifltf .    B.  azud  G. 
T«;  Mi»Gor  H.  iMf.    B. 

TaSr  ^>M»vu&:tf  IisCaa.    B,  acd  G. 

7^  f^*nr(tf  mevRfwrSoa  Lorn.     B.  acod  G. 
774  Djidtfrem  rrinxtt  Saj.     B. 
777  fsfjrjfur^jaM  HtaL  'B. 

Wf  JfU(fA^Ayi:M  yyjitJiT  Henl,     B.  az^  G. 
Cr^^j(Ul#k«  Kif(TAXfM  I/ut.?     B. 

Pallac/y^/nx,  n«ar  yiry^mj^  StaL     B. 
>^2f  tUmihenuL  inxifCfM  Say.     B. 
W^;  fm^jfrf/TTtfUfji^iM  nUfricIavas  Reut.    B. 

HtAfffU^A  pulv«mjl<fntain  UhL     B. 
^fd2  Lytcvm  dixtaikti  Atkini^m.    B. 
H47  Fhyt/^fZ/rM  ^ximicui  R«ut.     B. 
8M  S^mrfffjA^^M  nuMluN  Say.     B. 
H^i  Cal/iry/m  rapidtjn  Say.     B. 

M^tictwjfihim  fmiiillum  Uhl.     B. 
catullum  Uhl.     B. 
K^l  Ly^un  przUiTUiM  Linn.     G. 
HH4  caroling;  K«ut.     B.  and  G. 

HH8  iiallei  Stal.     B. 

Wif  Vtgu'W/mcytun  F/aaaliM  Reut.     B. 

I'a;cilr>cafj«iuif,  new  8fiecie».     B. 
944  I'ycn^xlerefi  inMijcnin  Reut.     G. 
WM  KpiiicopUM  otTiatuM  Reut.     B. 
W9H  AUtmtmcMViH  fu;riatuii  Reut.     B. 
iMf  A|(alIiaitU;ft  HuaviH  Reut.    G. 
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Family  ANTHOCORlDiE. 
1035  Triphlepe  insidiosus  Say.    G. 

Family  TiNGlTiDiE. 
1050  Piesma  cinerea  Say.    B. 
1056  Corythuca  decens  Stal.    G. 

Family  Phymatid-e. 
1118  Phymata  erosa  Linn.    G. 

Family  NABiDiG. 
1135  Phorticus  collaris  Stal.    B. 
1144  Coriscus  ferus  Linn.    G. 

.imdet;  species  near  ferus  L.    B. 

Family  REDUViiDiE. 

1152  Sinea  diadema  Fab.    G. 

1153  coronata  Stal.    B. 

1168  Rocconata  annulicomis  Stal.    B. 
1172  Atrachelus  cinereus  Fab.    B.  and  G. 
1178  Repipta  taurus  Fab.    B. 
1209  Pindus  socius  Uhl.    B. 

Apiomerus  spissipes  Say.    B.  and  G. 
1231  Rasahus  biguttatus  Say.    B. 
1237  Melanolestes  abdominalis  H.  Schf.    B. 
1247  Conorhinus  rubro-fasciatus  De  G.    B. 
1267  Pnirontis  infirma  Stal.    B. 
1269  Pygolampis  pectoralis  Say.    G. 
1273  Oncocephalus  geniculatus  Stal. 

Family  Emesid^e. 
1285  Emesa,  near  fratera  Say.    B. 

Family  Gerrid^. 
1305  Limnotrecthus  marginatus  Say.    B.  and  G. 

Family  Veuid^. 
Mesovelia  mulsanti  B.  White.     B. 

Family  SALDlDiG. 
1327  Salda  signoretii  Guer.    G. 
1331  sphacelata  Uhl.    B.  and  G. 

1344  pallipes  Fab.    G. 

vagator  Uhl.,  MS.    G. 

Family  Belostomatid-k. 
1380  Belostoma  americanum  Leidy.    G. 
1385  Benacus  griseus  Say.    B.  and  G. 

Family  Nepidje. 
1896  Ranatra  quadridentata  Stal.    B. 

Family  Notonectid-e. 
1408  Buenoa  platycnemis  Fieb.    B.  and  G. 
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Family  CoRixiD^. 
Corixa,  five  undet.  species.     B.  and  G. 


SUMlfARY  OP  FAMILIES  AND  SPECIES. 


Scutelleridse 2 

Corimelsenidse 2 

Cydnid® 2 

Pentatomidse 13 

Ck)reidaB 23 

Lygseidse 15 

Largidse 3 

Capsidae 21 

Anthocoridse 1 

Tingitid® 2 

Phymatidse 1 

Totals :   Families,  21 ;  species,  117. 


Nabidae 3 

Reduviidae 13 

Emesidse 1 

Gerridae 1 

Veliidae 1 

Saldidae 4 

Belostomatidae 2 

Nepidae 1 

Notonectidae 1 

Corixidae 5 
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SOME   RESULTS  OF  THE  UNIVERSITY  OF  KANSAS 

ENTOMOLOGICAL  EXPEDITIONS  TO  ARIZONA 

in  1904  and  1905. 


T 


By  f.  H.  Snow,  UuiveiiBity  of  K^nsiUp  Lawrence, 

^HE  expedition  of  1904  made  its  headquarters  at  Thomas*8 
rancb,  in  Oak  Creek  canyon,  twenty  miles  southwest  of  Flag- 
staff, in  Coconino  county,  6000  feet  above  sea -level,  the  locality 
visited  in  1902.  My  associates  were  Prof.  W.  H.  Johnson  and  two 
Mudents,  Messrs.  Eugene  Smyth  and  Judah  Drisko.  Our  oolleet- 
ing  continued  for  seven  weeks,  from  July  16  to  September  2* 

The  expedition  of  1905  made  camp  on  the  San  Bernardino  ranch, 
in  the  valley  of  Sycamore  creek,  between  the  Perilla  mountains  and 
the  Peloncillo  mountains,  eighteen  miles  east  of  Douglas,  in  Co* 
chise  county,  in  the  southeast  corner  of  Arizona^  and  close  to  tb© 
United  States  and  Mexico  boundary  line.  This  ranch  is  an  oaais 
in  the  desert,  and  its  proprietor,  Mr.  J.  H.  Slaughter,  and  his  esti- 
mabte  wife  and  family  rendered  us  many  valuable  services.  Our 
tents  were  pitched  in  close  proximity  to  a  flowing  artesian  well, 
about  three  quarters  of  a  mile  from  the  ranch  houses  and  within  a 
quarter  of  a  mile  of  the  spot  where  the  Apache  chieftain »  Gre- 
ronimo,  gave  up  his  arras.  The  attitude  of  our  camp  was  about 
3750  feet  above  sea- level.  My  assistants  on  this  trip  were  three 
stndente,  Measrs.  Eugene  Srayth,  Ebb  Crumb,  and  Rollin  Perkins, 
and  I  have  never  had  a  more  indefatigable  corps  of  collectors.  Our 
collecting  period  included  five  weeks,  from  July  30  to  September 
2,  making  a  total  of  twelve  weeks  of  field-work  for  the  species 
euumerated  in  these  lists. 

L-LIST  OF  LEPIDOPTERA. 

For  invaluable  aid  in  the  determination  of  species  not  readily 
determined  from  the  University  of  Kansas  collection,  the  author  is 
indebted  to  Dr.  Henry  Skinner  and  Prof.  John  B.  Sraitlu 

The  numbers  and  nomenclature  are  those  of  Smith  s  check- list 
of  1903. 

Abbreviations :  S.  for  San  Bernardino  ranch ;  0,  for  Oak  Creek 

eanyon. 

Family  NYMPHAun.s, 

1  Danais  plexippus  Linn.    S.  and  O, 

2  *  berenice  Cram.     O, 
2a            strigosa  Bates.    S.  and  0. 
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Family  Corixidje. 
Corixa,  five  undet.  species.     B.  and  G. 

SUMlfARY  OF  FAMILIES  AND  SPECIES. 


Scutelleridse 2 

Corimelsenidse 2 

Cydnidae 2 

Pentatomidse 13 

Coreidae 23 

Lygseidae 15 

Largidse 3 

Capsidae 21 

Anthocoridse 1 

Tingitidae 2 

Phymatidse 1 

Totals:  Families,  21;  species,  117. 


Nabidae 3 

Reduviidae 13 

Emesidae 1 

Grerridae 1 

Veliidae 1 

Saldidae 4 

Belostomatidae 2 

Nepidae 1 

Notonectidae 1 

Corixidas 5 
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15  Aiig^ynnis  nitocris  Edw.    0. 
20  nausicaa  Eklw.    0. 

103  Melitsea  chara  Edw.    S. 

127  Phydodes  camillus  Edw.    S.  and  0. 

128  mylittaEdw.    0. 
131                    picta  Edw.    S. 

137a  Synchloe  crocale  Edw.    S. 

157  Pyrameis  huntera  Fabr.    0. 

158  cardui  Linn.    S.  and  0. 
169  Timetes  petreus  Cram.    S. 

175a  Limenitis  arizonensis  Eklw.    O. 

177  wiedemeyerii  Eldw.    0. 

180  obsoleta  Edw.    S. 

182a  Heterochroa  califomica  Butl.    O. 

200  Neonympha  henshawi  Edw.    0. 

205  rubricata  Edw.    0. 

22Se  Satyrus  olympus  Eklw.    0. 

231  meadii  Edw.    0. 

251  Chionobas  Geno  Bdv.    S. 

Family  Libytheid^. 
255a  Libythea  bachmani  Kirtl.    S. 

Family  Erycinidje. 

260  Lemonias  nais  Edw.    0. 

261  palmerii  Edw.    S. 
264  Calephelis  borealis  G.  &  R.    S. 

Family  Lyc-«nid.e. 
271  Thecla  crysalus  Edw.    0. 
285  californica  Edw.    0. 

311  leda  Edw.    S. 

323  apama  Edw.    0. 

325  IsetaEdw.    0. 

356  Lycsena  phileros  Bdv.    O. 

0. 


3606 

mertila  Edw.    0. 

383/ 

arizonensis  Edw. 

383flf 

neglecta  Edw.    0. 

384a 

herrii  Grinnell.    0. 

385 

comyntas  Godt.    0 

387 

isola  Reak.    S. 

390 

hanno  Stoll.     0. 

393 

exilis  Bdv.     0. 

394 

marina  Reak.    0. 

Family  Papilionid.*:. 
398a  Neophasia  suffusa  Stretch.    0. 

407  Pieris  protodice  Bd.  &  Lee.     S. 
411a  Nathalis  irene  Fitch.     S.  and  0. 

423  Catopsilia  eubule  Linn.     S. 

433  Colias  caesonia  Stoll.     S. 

438  eurytheme  Bdv.     S.  and  0. 
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454  Terias  nicippe  Cram.    S.  and  O. 
469  Papilio  philenor  Linn.    S. 
479  polyxenes  Fabr.    S. 

Family  HESPERiDiG. 
495a  Copseodes  procris  Edw.    0. 
506  Pamphila  taxiles  Edw.    0. 
535  phylseus  Dru.    S.  and  0. 

551  vestris  Bdv.    0. 

559  lunus  Edw.    0. 

565  ethlius  Cram.     S. 

592  fusca  G.  &  R.    0. 

600  Amblyscirtes  nysa  Edw.     S. 
604  senus  Edw.    0. 

607  .  nanno  Edw.    0. 

613  Pyrgus  occidentalis  Skinner.    New  species.    S.  and  0. 
627  Nisoniades  ausonius  Lint.    0. 
631  petronius  Lint.    0. 

638  pacuvius  Lint.    0. 

641  funeralis  Scud.  &  Burg.    0. 

649  Pholisora  catullus  Fabr.    S. 
651  pirns  Edw.    0. 

691  Erycides  amyntas  Fabr.     S. 

Family  SPHiNGiDiE. 
702  Hemaris  thetis  Bdv.    0. 
729  Deilephila  lineata  Fabr.    S.  and  0. 
737  Pholus  achemon  Dru.    0. 
754  Phlegethontius  quinquemaculata  Haw.    0. 
766  Sphinx  chersis  Hbn. ,  form  oreodaphne  Hy.  Edw.    0. 
788a  Marumba  occidentalis  Hy.  Edw.    S. 

Family  Saturniidje. 
814  Agapema  galbina  Clem.    S. 
821  Coloradia  pandora  Blake.    S. 

Family  SYNTOMiDiE. 
Co«imosoma  rubrigfutta  Skinner.    New  species.    S. 
859  Scepsis  fulvicoUis  Hbn.     S. 
866  Ctenucha  venosa  Wlk.    S. 

Family  Lithosud^e. 
Ruscino  arida  Skinner.    New  species.    S. 
Family  Noud-k. 
909  Rceselia  fuscula  Grt.    0. 

Family  Arctiid-s. 
926  Eubaphe  ostenta  Hy.  Edw.    0. 
950  Estigmene  acrsea  Dru.    0. 
955  Hyphantria  textor  Harr.    S. 
984  Apantesis  proxima  Guer.    S. 
1005  Euchsetias  murina  Stretch.    S. 


l'5d  KaTiaoA  Academy  </  Science. 

1020  Euverna  dio  Fuk.    O. 

1484  Enachanwa.  in^ens  Hy.  Edw.    O. 

1088  Eopscodoflonm  invofaxtom  Sepp.    S. 

Family  AGARiSTmjL 
1066  C4)pidrya8  ^of^eri  G.  &  R. 

Family  Noctuid  j:. 
1248  Caradrina  meralis  Morr.    O. 

Cyathaiaa,  new  apedes.    S. 
1329  Hadena  pexpenaa  Grt.    O. 
1444  Pyrophila  pynunidoides  Limi.    O. 
1460  PBeadaaarta  flaTidens  Grt    O. 
1478  Oneoenemis  aarea  Grt.    S. 
1563  Aleptina  inca  Dyar.    S. 
LS62  Rhynchagrrotis  variata  Grt    O. 
1689a  Peridroma  sancia  Hbn.    0. 
1647  Noctoa  smithii  SnelL    0. 
1665  c-nigram  Limi.    O. 

1717  Fehia  herilia  Grt    O. 
1867  Eaxoa  atropulverea  Sm.    0. 
1888  insulsaWlk.    0. 

1895  intruaa  Sm.    O. 

IdOO  baaaUs  Grt.    O. 

1922  redimicula  Morr.    0. 

2003  Mameatra  trifolii  Rott.    S. 

Barathra  antonito  Barnes.    0. 
2194  Lencania  farcta  Grt.    0. 
2226  Taeniocampa  perforata  Grt.    S. 
2281  incincta  Morr.    0. 

2251  planalis  Grt.    0. 

2268  Tncholita  inconspicua  Grt.     S. 
2884  Cucullia  apeyeri  Lint.     S. 
2474a  Calymnia  calami  Harv.     0. 
2448  Trichocosmia  inomata  Grt.     S. 
2502  Heliocheilus  paradoxus  Grt.     S. 
2504  Heliothis  armiger  Hbn.     S.  and  0. 
2580  Schinia  conchula  Feld.    S. 
2558  lynx  Gn.     S. 

2569  arcif era  Gn.     0.  * 

2596  Lygranthoecia  siren  Strck.     S.  and  0. 
2641  Fenaria  sevorsa  Grt.    0. 

Grotella  binda  Barnes.     S. 

Antaplaga  hachita  Barnes.     S. 
2659  Beasula  luxa  Grt.     S. 
2661  Narthecophora  pulverea  Sm.     S. 
2667  Stibadium  spumosUm  Grt.     S. 

gloriosum.     S. 
2672  Cirrhophanus  dyari  Ckll.     S. 

Stiria  aliago  Barnes.     S. 
2i\S3  Baailodes  chrysopis  Grt.     S. 
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2810  Autographa  califomica  Speyer.    S.  and  O. 
2720  brassicse  Riley.    S.  and  O. 

2752  Plusia  accurata  Hy.  Edw.?    S. 

Minofala  instans  Sm.    New  species.    O. 
2842  Erastria  propera  Grt.    S. 

2851  Azenia  implora  Grt.    S. 

2852  edentata  Grt.    S. 

2871  Thalpochares  fortunata  Grt.    S. 
2886  Metoponia  macula  Sm.    S. 

2892  Tomacontia  tripartita  Sm.    S. 

2893  altera  Sm.    S. 
2895  Therasea  aiigustipennis  Grt.    S. 
2905  Acontia  expolita  Grt.    S. 

2907  niveicollis  Sm.    S.  ' 

2908  gonella  Strck.    S. 
2914  areli  Strck.    S, 
2922  cretata  G.  &  R.    S. 
2924  elegantula  Harv.    S. 
2933                libedis  Sm.    S. 
2937  Fruva  fasciatella  Grt.    S. 
2950  Spragueia  funeralis  Grt.    S. 
2953  tortricina  Zell.    S. 

Cissnsa,  new  species.    S. 

Homopyralis  cinctus  Sm.    New  species.    O. 
3003  Euclidia  dyari  Sm.    S. 
3008  Melipotis  nigrescens  G.  &  R.    O. 

3020  Cirrhobolina  mexicana  Behr.    S. 

3021  vulpina  Hy.  Edw.     S. 
3085  Catocala  aholibah  Strck.    O. 
3092                  mariana  Hy.  'Edw.    O. 
3122                  subnata  Grt.    0. 

3143  Toxocampa  victoria  Grt.    0. 
3192  Heteranassa  minor  Sm.    S. 
3198  Matigramma  rubrosuffusa  Grt.    S. 
3202  Yrias  clientis  Grt.     S. 
3260  Zanclognatha  ochreipennis  Grt.    O. 
Renia  rigida  Sm.    New  species.    O. 

Family  Lasiocampidje. 
3467  Tolype  brevicrista  Dyar.    S. 

Family  GEOMETRiDiE. 

3707  Emplocia  inconstans  Geyer.    O. 

3878  Femaldella  fimetaria  G.  &  R.    S. 

3879  stalachtaria  Strck.    S. 
3493a  Sciagraphia  trifasciata  Pack.    O. 

3946  Philobia  enotata  Gn.    O. 
8986  Cymatophora  bitactata  Wlk.    O. 
4140  Cleora  pampinaria  Gn.    0. 
4275a  Metanema  simpliciaria  Grt.    0. 
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4290  Stenaspilates  albidula  Hulst.    O. 
4292  Azelina  ancetaria  Hbn.    O. 
4299  Caberodes  confusaria  Hbn.    O. 

Family  PYROMORPfflD^ 

4461  Triprocris  constans  Hy.  Edw.    O. 

4462  smithsonianus  Clem.    S. 

Family  SEsnOiC. 
4507  Melittia  gloriosa  Hy.  Edw.     S. 
4614  Alcothoe  korites  Druce.    0. 

4545  Sesia  gilise  Hy.  Edw.    0.  « 

4647  mimuli  Hy.  Edw.    O. 

Family  PYRAUDiE. 
4709  Nomophila  noctuella  Schiff .    S. 
4716  Loxostege  obliteralis  Wlk.     S. 
4718  helvialis  Wlk.    S. 

4721  similalis  Gn.    S. 

4722  allectalis  Grt     S. 

4725  sticticalis  Linn.    S. 

4726  commixtalis  Wlk.     S.  and  O. 
4741  ophionalis  Wlk.     S. 

4818  Pyrausta  toralis  Grt.    S. 
4849  Noctuelia  thalialis  Wlk.    S. 
4872  Elophila  avemalis  Grt    0. 

Thaumatopsis  femaldella  Kearfott.    S. 
5021  Cacozelia  basiochrealis  Grt.    S. 

Family  ToRTRiciDiE. 
6493  Eucosoma  ridingsana  Rob. 

SUMMARY  OP  FAMILIES  AND  SPECIES  OF  LEPIDOPTERA. 


Nymphalidae. 22 

Libytheidae 1 

Erycinidae 3 

Lycsenidse 15 

Papilionidse 9 

Hesperidae 18 

Sphingidse 6 

Satumiidae 2 

Syntomidae 3 

Lithosiidae 1 


Nolidae 1 

Arctiidae 8 

Agaristidae 1 

NoctuidaB 80  . 

Lasiocampidae 1 

Geometridae 11 

Pyromorphidae 2 

Sesiidae 4 

Pyralidae 13 

Tortricidae 1 


Species  still  in  the  hands  of  Messrs.  Smith  and  Kearfott  for  determina- 
tion, 60. 

Totals:   Families,  20;  species,  262. 
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IL— LIST  OF  COLEOPTERA. 

For  the  identification  of  species  not  readily  determinable  from 
the  University  of  Kansas  collection,  the  author  is  under  obligations 
to  Mr.  Chas.  Liebeok,  Mr.  H.  O.  Fall,  and  Mr.  C.  Schaeflfer. 

The  numbers  are  those  of  Henshaw's  list. 

Abbreviations  :  S.  for  San  Bernardino  ranch ;  O.  for  Oak  Creek 
canyon. 

Family  CiciNDELiDiE. 

12  Tetracha  Carolina  Linn.    S.  and  O. 

16a  Cicii^dela  obsoleta  Say.    S. 

16a  var.  santaclarae  Bates.     S. 

20  nigrocserulea  Lee.     S. 

21  pulchra  Say.     S. 

22  homii  Schaupr.     S. 

23  pimeriana  Lee.     S. 

33a  var.  maricopa  Leng.    0. 

39  tenuisignata  Fab.    S. 

57  lemniscata  Lee.     S. 

arizonensis  Bates:    S. 
wiekhami  W.  Horn.     S. 
63  hsemorrhagiea  Lee.     S. 

646  16-punetata  Kl.     S. 

Family  Carabidje. 
Cyehrus  vandykei  Roetsehke.    0. 
119  Carabus  tsedatus  Fab.    0. 
126  Calosoma  protraetum  Lee.  S. 

132  prominens  Lee.    S. 

133  peregrinator  Guer.     S. 
136  triste  Lee.     S. 

140  simplex  Lee.    0. 

215a  Pasimaehus  eostifer  Lee.    S. 
218  punetulatus  Hald.     S. 

273  Clivina  ferrea  Lee.    S. 
279  bipustulata  Fab.     S. 

294  Panagseus  sallei  Chd.     S. 
343  Bembidium  trans versale  Dej.     S.  and  0. 
345  lugubre  Lee.     S.  and  0. 

351  lueidum  Lee.    0. 

356  mixtum  Zimm.     S. 

366  eordatum  Lee.     S. 

397  dejectum  Casey.     S. 

413  cautum  Lee.    0. 

subangustatum  Hayw.    0. 

timidum  Lee.    S. 

eonstrietieolle  Hayw.    S. 
415  bifaseiatum  Mots.  (=mundum  Leo.)    0. 

-11 
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A4S  Tsefaji  tmnuB  GyH    O. 

5G3  Pterosticlnis  tezuras  Lee.    S. 

564  Bayi  Brulle.    S. 

579  lastrans  Lee.    O. 

606  Amara  confosa  Lee.    S. 

674  obesa  Say.    O. 

713  DicaehiB  laevipenniB  Lee.    S. 

742  Calathus  gresrarhis  Say.    O. 

744  opaculoa  Lee.    O. 

751  dubius  Lee    O. 

756  Platynus  disBectoa  Lee.    O. 

771  brunneomarginatua  Mann.    0. 

771  var.  bicoloratua  Germ.    S. 

new  species.    O. 
773  decorus  Say.    S. 

7746  texanus  Lee.    S. 

815  placidus  Say.    S. 

842  Laehnophoros  elegantulus  Mann.    S. 
847  Casnonia  pennsylvanica  Linn.    S. 

860  Thalpius  homii  Chd.    S. 

861  dorsalis  Brulle.    S. 

875  Lebia  majuscula  Chd.    S. 

876  atriceps  Lee.    S. 

882  viridis  Say.    S.  and  0. 

891  scapula  Horn.    S. 

897  furcata  Lee.    O. 

902  bivittata  Fab.    S. 

histrionica  Bates.    S. 
917  Tecnophilus  croceicollis  Men.    S. 
927  Philophuga  amoena  Lee.    S. 
981  Plochionus  timidus  Hald.    S. 

940  Cymindus  cribricollis  Dej.    S. 

941  planipennis  Lee.    0. 

985  Brachynus  tsehemikhii  Mann.    O. 

986  carinulatus  Mots.    0. 
undet.  species.    O. 

991  Chlsenius  ruficauda  Chd.    S. 

997  chaudoiri  Horn.    S. 

1006  cumatilis  Lee.    S. 

1008  leucoBcelis  Chev.     S.  and  O. 

1010  obsoletus  Lee.    S.  and  0 

1022  texanus  Horn.    S. 

1054  Nothopus  zabroides  Lee.     S. 

1055  Polpochila  capitata  Chd.     S. 

1056  Cratacanthus  dubius  Beauv.     S. 
1059  Agonoderus  lineola  Fab.     S. 

1064  indistinctus  Dej.     S. 

1068  DiscoderuB  impotens  Lee.     S. 
1070  robustus  Horn.    S. 

1081  Harpalus  amputatus  Say.    S. 
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1067  HarpaluB  pennsylvanicus  De  G.    S.  and  0. 
1099  ellipsis  Lee.    O. 

1109  fraternus  Lee.    O. 

1121  alienus  Lee    0. 

1124  Selenophoros  palliatus  Fab.    S. 

1125  pedicularius  Dej.    S. 
1158  Bradycellus  rupestris  Say.    S. 
1199  Anisodactylus  maculicornis  Chd.    S. 
1214  Pseudomorpha  anicustata  Horn.    S. 

Family  HAupuda. 
1229  Cnemidotus  simplex  Lee.    S. 

Family  DvTisciDiE. 
1243  Laccophilua  decipiens  Lee.    6. 
1246  pictus  Lap.    S. 

1251  mexicanuB  Aube.    S. 

1266  Bidessus  cinctellus  Lee.    0. 
1291  Coelambus  patruelis  Lee.  ?    O. 
1294  medialis  Lee.    S. 

1413  AgabuB  lugens  Lee.    S. 
1459  Rhantus  binotatus  Harr.    O. 
1461  atricolor  Aube.    S. 

1476  Eretes  sticticus  Limi.    S. 
1495a  Thermonectes  nigrofasciatus  Aube.    S. 
1503  Cybister  ellipticus  Lee.    S. 

Family  Gyrinid^b. 
1515  Gyrinus  plicifer  Lee.    0. 
1533  Dineutes  sublineatus  Chev.    S. 

Family  HYDROPHlUDiE. 
1586  Hydrophilus  triangularis  Say.    S. 
1589  Tropistemus  dorsalis  Brulle.    S. 
1591  glaberHbst.    S. 

1594  ellipticus  Lee.    S. 

1605  Beroeus  styliferus  Horn.    S. 
1607  subsignatus  Lee.    S. 

1626  Philhydrus  nebulosus  Say.    S. 
9316  Cymbiodyta  fraterculus  Sharp.    0. 
1657  Creniphilus  subcui^reus  Say.    S. 

Family  Silphidje. 
1698  Necrophorus  marginatus  Fab.  S.  and  0. 
1700  guttata  Mots.    S.  and  0. 

1705  Silpha  truncata  Say.    S.  and  O. 

Family  PsELAPHiDiG. 
Tyrus  corticinus. 
1917  Bryaxis  foveata  Lee.    S.  and  0. 
undet.  species.    0. 
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FamOy  Staphtldod^ 

IxKDeebuMiSL  cascyi  Wasm.    S. 
20S9  Aleoclian  nitidm  Grmv.    S. 

Gyrophjena?,  midet.  species.    O. 
2119  Creophflos  vOkeus  Grmv.    S.  and  O. 
2123  SUphyliinis  mgreDiis  Horn.    O. 
2127  hiteipes  Lee.    S. 

2150  Pliiloiithiis  fdnms  NonL    O. 
2164  seminiber  Horn.    O. 

2260  Actobins  grains  Lee.    S. 
2305  Stemis  renifer  Lee    O. 

Cryptobhim,  undet.  species.    S. 
2500  tnmidnm  Lee    S. 

2542  Lathrobinm  iitnariam  Lee.    S. 
2S10  Tachinus  agilis  Horn.    O. 
2696  Tachypoms  caiifomicus  Horn.    O. 
2650  Conosoma  castaneum  Horn.    0. 
2712  Bledius  anpatus  Er.    S. 

TrogofjpblasQst,  tmdet.  species.    S. 
2796  Deleaster  concolor  Lee.    G. 
2890  Lispinus  aeqaipunctatus  Lee?    O. 

Family  Phalacrid.¥l 
9674  Phalacms  conjonctus  Casey.    O. 
3002  Olibms  paliipes  Say.    O. 
3006  apicaliB  Melsh.    S.  and  O. 

Family  CocciNELLiD-f:. 
3037  Paranaemia  similis  Casey.    S. 
3046  Hippodamia  convergens  Guer.     S.  and  0. 
3049  sinuata  Muls.    O. 

3051  parenthesis  Say.    O. 

3064  Cycloneda  sanguinea  Linn.    O. 

3065  011a  oculata  Fab.    S. 
3065a  abdominalis  Say.    S. 

Adalia  humeralis  Say.    O. 
humeralis,  var.    O. 
3070  Harmonia'cyanoptera  Muls.    S. 

Anatis  lecontei  Casey. 
3082  Exochomus  pilatii  Muls.    O. 
3090  Pentilla  misella  Lee.    0. 
9900  Thalassa  montezumae  Muls.     S. 
3094  Brachyacantha  dentipes  Fab.    O. 
3101  Hyperaspis  fimbriolata  Melsh.    S.  and  O. 
3105  undulata  Say.     S. 

3117  4-oculata  Mots.    S. 

8126  Hyperaspidius  trimaculatus  Linn.    O. 
3138  Scymnus  americanus  Muls.     O. 
3146  hsemorrhous  Lee.     S. 

3173  Epilachna  corrupta  Muls.     S.  and  0. 
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Family  Endomychidje. 
8183  Aphorista  moroea  Lee.    O. 

Family  EROTYLlDiE. 
3240  ErotyluB  boisduvali  Chev.    O. 

Family  Cucujidje. 
3299  SilvanuB  surinamensis  Linn.    S. 
3339  Lsemophlseiis  f  emigineus  Steph.    S. 

Family  CRYPTOPHAGlDiE. 
3359  Antherophagrus  ochraceus  Melsh.    0. 

Family  Mycetophagid-e. 
3409  Typhoea  fumata  Linn.    S. 

Family  Dermestida. 
3418  Dermestes  marmoratus  Say.    S.  and  0. 
3420  caninus  Germ.    S. 

3423  camivorus  Fab.    0. 

3438  vulpinus  Fab.    S. 

3445  Anthrenus  varius  Fab.    0. 
3455  Orphilus  glabratus  Fab.    O. 
var.  subnitidus  Lee. 

Family  HiSTERiDiE. 
3460  Hololepta  lueida  Lee.    S. 
3496  ineertus  Mars.    0. 

3502  servus  Er.     S. 

3511  pollutus  Lee.    S. 

3516  vemua  Say.    S. 

3539  EpieruB  nasutus  Horn.    O. 
3577  Saprinus,  near  obseurus  Lee.    0. 

3607  vitiosus  Lee.     S.  and  O. 

3608  lubrieus  Lee.     S. 
3610                   fimbriatus  Lee.    0. 

new  speeies.    S. 
Pleg^derus,  near  difficilis.    0. 

Family  NiTiDUUD.«. 
8671  Carpophilus  yuecae  Cr.     S. 

undet.  speeies.  O. 
3721  Nitidula  ziezae  Say.  S.  and  O. 
3737  Meligethes  mutatus  Har.    0. 

Ips,  new  speeies.    S. 
3763  Pityophag^us  vertiealis  Horn.    O. 

Family  LxTRiDiiDiE. 
Latridius,  sp.  between  eordieollis  and  liratus.    0. 
8810  Melanopthalma  americana  Mann.    0. 

distinguenda  Com.    S.  and  O 
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Family  Trogosttidje. 
3833  TrogosiU  vireacens  Fab.    S.  and  O. 

3837  Tenebrioides  pleoralia  Horn.    O. 

3838  corticaliB  Meteh.    O. 
3841                        sinnata  Lee  S. 
3848  Peltia  pippingskoeldi  Ifann.    O. 

Family  Pabnid^c 
Parnos  arizonensia  Schaeffer.    S. 
3920  Dryops  prodactaa  Lee    S.  and  O. 

Family  Elateridje. 

4064  Anelaates  drurii  Kirby.    O. 

4077  Adelocera  rorulenta  Lee    O. 

4086  Meriathus  criatatus  Horn.    S. 

4090  Chalcolepidiua  smaragdinua  Lee.    S. 
10035  behrensi  Cand.    S.  and  O. 

4092  Alaua  Inacioaua  Hope.    S.  and  O. 

4095  melanops  Lee.    O. 

10047  Cardiophoma  dispar  Blanch.    S. 

4101  edwardaii  Horn.    O. 

4110  long^or  Lee.    O. 

4112  fulvipea  Lee.    O. 

arizonieua  FalL    New  speeiea.    O. 

4128  HoriaUmotua  aimplex  Lee.    S. 

4181  Monoerepidiua  lividua  De  G.    S. 

4188  aordidus  Lee.    S. 

4197  laehiodontua  aoleatua  Say.    S. 

4202  Elater  rhodopua  Lee.    O. 

4210  cordatua  Horn.    O. 

4306  Melanotua  macer  Lee.    S. 

4322  fiaailia  Say.    S. 

4324  exuberana  Lee.    O. 

4394  Athoua  nigripilia  Mota.    O. 

4465  Corymbitea  rupeatria  Germ.    0. 

4482  hieroglyphieua  Say.     O. 

4510  Aaaphea  memnoniua  Hbat.    0. 
Seaptolenua,  new  apeciea.    S. 

Family  BuPRESTiDiE. 
4561  Gyaacutua  obliteratus  Lee.    S. 

4564  Hippomelaa  sphenicus  Lee.  S. 

4565  cselatus  Lee.    S. 
4568  Chalcophora  angulicollis  Lee.    0. 

4604  Bupreatia  nuttalli  Kirby.    O. 

4605  laeviventria  Lee.    O. 
4610  lauta  Lee.    0. 
4634  Anthaxia  flavimana  Gory.    0. 

4636  Chryaobothria  oetocola  Lee.    S. 

4637  atabalipa  Lap.    S. 

4639a  alabamae  Gory.    S.  and  0. 
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46396  Chrysobothris  4-impres8a  Lap.  &  Gory.    0. 
4639c  lesueuri  Lap.  &  Gory.    0. 

4641  cuprascens  Lee.    0. 

4650  trinervia  Kirby.    O. 

4653  debilis  Lee.    S. 

4656  gemmata  Lee.    S. 

near  bieolor  Horn.    0. 
new  speeies.    0. 
10070  axillaris  Horn.    0. 

10084  aerea  Chev.    0. 

10094  Aetenodes  mendax  Horn.    S. 
4675  Polyeesta  velasco  Lap.  &  Gory.    S. 

velasco,  var.  or  a  new  species    O. 
4677  Aemseodera  amplieollis  Lee.    S.  and  0. 


4679 

amabilis  Horn.    0. 

4686 

miliaris  Horn.    0. 

4687 

sparsa  Horn.     S.  and  0. 

4690 

eonnexa  Lee.    S.  and  0. 

4698 

mima  Gory.    S. 

4699 

pulchella  Hbst.,  var.    0. 

10101 

bivulnera  Horn.     S. 

4705 

guttifera  Lee.     S. 

10107 

delumbis  Horn.    S. 

disjuneta  Fall.    S. 

falli  Kerremans  (=subcyanea  Fall.) 

conoidea  Fall.    0. 

new  species.    0. 

undet.  species.     S. 

4743  Agrilus  solitarius  Gemm.    0. 

4746 

egenus  Gory.    C. 

10131 

felixHom.    0. 

new  spifeeies.    0. 

4764  Paehyscelus  purpureus  Say. 

Family  Lampyrid.e. 
4767  Rhyneheros  sanguinipennis  Say.     0. 
4769  Lycus  femandezii  Duges.    S. 
4800  Lygistopterus  rubripennis  Lee.    0. 
4811  Lueidota  punctata  Lee.    0. 
4815  Ellychnia  corrusca  Linn.    0. 
4817  Propyga  fenestralis  Melsh.     S. 
4845  Microphotus  dilatatus  Lee.     S. 
4865  Chauliognathus  profundus  Lee.     S. 
4872  scutellaris  Lee.    S. 

4876  marginatus  Fab.    S. 

Polemius  regularis  Fall.    S. 
undet.  species.    0. 
4976  Malthodes  bieolor  Lee.    0. 
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Family  Malachiixz. 
5002  CoDofMi  Inpanctatus  Say.    S.  and  O. 
6004  4-fnam1atiM  Fab.    O. 

4-fnamlatnii,  var.    O. 
5010  laticoUis  Horn.    O. 

5012  ptmctulatus  Lee.    S. 

new  spcwies.  S. 
5061  Attains  boaalis  Lee  O. 
5056  morahis  Lee.    O. 

new  species.    S. 

three  undet.  species. 
Pristoscelis,  undet.  species.    O. 
5109  Listros  senilis  Lee.    S.  and  O. 

Family  Clerid^ 
5127  Elasmocems  terminatus  Say.    S. 

califomicus  FalL    S. 
6134  Cymatodera  cylindricollis  Chev.    S.  and  O. 
5140  hopei  Gray.    O. 

5151  ovipennis  Lee.    O. 

arizonae  Woleott.    New  species.    S. 
5155  Aulicus  nero  Spin.    S. 

5157  Triehodes  illustris  Horn.    S. 

5158  omatus  Say.    O. 

5164  Clerus  spinolae  Lee.    S. 

5165  quadrisignatus  Say.    S. 
5173  abruptus  Lee.    S. 
5177  nigrriventris  Lee.    O. 
5179  moestus  KI. 

snowi  Woleott.    New  species.    0. 
5191  Hydnoeera  subfaseiata  Lee.-  O. 
5197  discoidea  Lee.    S.  and  0. 

new  species.    0. 
5207  longa  Lee.    S. 

5223  Enoplium  humerale  Horn.    O. 
5230  Neerobia  rufipes  Fab.     S.  and  O. 

Family  Ptinid.e. 
Catorama  gibbulum  Fall.    S. 
insequale  Fall.    S. 
5340  Sinoxylon  serieans  Lee.    S. 
5343  sextuberculatum  Lee.     S. 

5354  Amphieerus  fortis  Lee.     S. 
5377  Trogoxylon  ealifomieum  Cr.     S. 

Family  CliD.t:. 
CiSy  three  undet.  species.    O. 

Family  Scarab -tiD-i:. 
5430  Canthon  punetieollis  Lee.     S. 
5432a  eorvinus  Horn.    S. 

5433  cyanellus  Lee.    S. 
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5435  Canthon  laevis  Drury.    S. 
5437  indigaceus  Lee.    S. 

5452  Phanseus  carnif  ex  Linn.    S. 
5457  Onthophagus  coproides  Horn.    0. 
X0186  Atsenius  Iseviventris  Horn.    O. 
5497  hirtus  Horn.    0. 

5521  AphodiuB  crassulus  Horn.    O. 
5529  vittatus  Say.    S. 

5579  OchodseuB  simplex  Lee.    S. 

5582  frontalis  Lee.     S. 

5583  striatus  Lee.    S. 
5589  Bradyeinetus  serratus  Lee.    S. 
5612  Trox  scutellaris  Say.    S. 

5617  punetatus  Germ.     S. 

5618  tubereulatus  De  G.    0. 
5620    ^       sonorse  Lee.    0. 

5648  Hoplia  laticollis  Lee.    0. 

5665  Diehelonyeha  truneata  Lee.    0. 

5684  Serica  mixta  Lee.    O. 

5700  Diplotaxis  puberula  Lee.     S. 

undet.  speeies  near  tristis  Kirby.    S. 

undet.  species  near  annularis  Lee.    S. 
5718  dubia  Lee.?    S. 

10262  Laehnostema  fucata'Hom.    S. 
10264  ignava  Horn.    0. 

5801  Phytalus  eephalieus  Horn.    0. 
5809  Listroehelus  seoparius  Lee.     0. 
5813  obtusus  Lee.?    0. 

5820  Polyphylla  hammondi,  var.  subvittata  Lee.    S. 
5822  deeemlineata  Say.    O. 

5832  Anomala  centralis  Lee.  S. 
5846  Pelidnota  lugubris  Lee.  S. 
5848  Plusiotis  leeontei  Horn.  0. 
58^  Cyeloeephala  dimidiata  Burm.    S.  and  0. 

5866  manea  Lee.    O. 

5867  Chalepus  obsoletus  Lee.    S. 
5869  Ligyrus  gibbosus  De  G.    S. 

10276  Aphonides  dunniana  Rivers.    S. 

5878  Orizabus  snowi  Horn.    0. 

5879  ligyroides  Horn.    0. 

5880  Xyloryetes  satyrus  Fab.    0. 
5891  Phileurus  Hiatus  Lee.    S. 
5893  Allorhina  mutabilis  Gory.     S. 

Gynmetis  impius  Fall.    S. 
5903  Euphoria  devulsa  Horn.    S. 
5906  faseifera  Lee.    S. 

5911  inda  Linn.    0. 

5913  CremastoehiluB  planatus  Lee.    S. 

5914  saueius  Lee.    S. 
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Family  Spondyud^ 
5946  Parandra  brunnea  Fab.    O. 

Family  Cerambycidje. 
5960  Ergates  spiculatus  Lee.    0. 

Derobrachus  ferreri  Casey.    S. 
-  5961  PrionuB  calif omicus  Mots.    0. 
5964  palpalis  Say.    O. 

5973  Nothorhina  aspera  Lee.  ■  0. 

5974  Criocephalus  productus  Lee.   .0. 
5976  asperatus  Lee.    O. 
5990  Hylotrupes  bajulus  Limi.    O. 
6055  Elaphidion  alienum  Lee.    S. 
6067  Aneflus  tenuis  Lee.    S. 

6076  protensus  Lee.    S. 

6105  Rhopalophora  lon^ripes  Say.    S.  and  0. 

6115  Callichroma  plieatum  Lee.    S. 

6122  Stenaspis  solitaria  Say.    S. 

6126  Tragidion  annulatum  Lee.    O. 
6127a  fulvipenne  Say.    0. 

6147  Tylosis  maeulata  Lee.    S. 

6153  Crossidius  pulehellus  Lee.    S. 
10298  longipennis  Casey.    S. 

6158  Sphsenotheeus  suturalis  Lee.    S. 

6164  Stenosphenus  lepidus  Horn.    S. 

6166  debilis  Horn.    O. 

new  speeies.    0. 

6168  Cyllene  antennatus  White.     S. 

6172  decorus  Oliv.    0. 

6180  Xylotrechus  sagittatus  Germ.    0. 
63326  Leptura  cribripennis  Lee.    0. 
10319  Ophistomis  ventralis  Horn.    O. 

6370  Monilema  appressum  Lee.    S.  and  0. 

6410  Ccenopoeus  palmeri  Lee.    S. 
Liopus,  undet.  species.    0. 

6433  Deetes  spinosi2s  Say.    S. 

Hyperplatys,  undet.  species.    0. 

6447  Acanthocinus  speetabilis  Lee.    0. 

6455  Pogonoeherus  volitans  Lee.?    0. 

6468  Oncideres  texana  Horn.    S. 

tessellatus  Thorns.    S. 

6490  Mecas  inomata  Say.    O. 
6513c  Tetraopes  oregonensis  Lee.     O. 

Family  Chrysomeud-*:. 
10331  Aulacoscelis  purpurea  Horn.     0. 

6573  Lema  trilineata  Oliv.     S. 

6574  nigrovittata  Guer.     S. 
undet.  species.     O. 

undet.  species  near  collaris  Say.    O. 
6580  Anomoea  mutabilis  Lac.    S. 
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6582  Euryscopa  lecontei  Cr.    S. 
parvula  Jac.    S. 

6588  Coscinoptera  canella  Lee.    S. 

6589  mucorea  Lee.    S. 
6593  Mcgalostomts  pyropyga  Lae.     S. 

65966  Babia  tetraspilota  Lee,    S.  and  0. 

6597  Saxinis  apicalis  Lee.    S. 

6598  omogera  Lac.     0. 

6599  aaucia  Lee,     0. 
10346  sonorensis  Jae.    0. 

6600  Urodera  crucifera  Lac.    0. 

6614  Cryptocephali2s  4-maculatus  Say.     0. 
6622  leucomelas  Suffr.     0. 

6627  spurcus  Lee,    S. 

new  species.    O. 
6665  Pachybrachys  viduatus  Fab.    S. 

undet,  species  near  atomarius  Melsh.     O. 

convexus  Jac.?    O. 

tl^o  new  species.    0. 

two  new  species.    S. 
6707  Diachus  auratus  Fab.    0. 
6721  Xanthoma  villosula  Melsh,    O. 

6740  Myochrous  squaniosus  Lee.    S. 

6741  Chryaochua  auratus  Fab.     0. 
67476  Paria  4-iiotata  Say     S. 

Metachroma,  undet.  species  near  californicum  Cr.     S. 
6767  Graphops  pubescens  Melsh.    S.  and  0. 

Nodonota,  undet,  species,    S. 
6772  Chrysodina  globosa  Say      0. 
6774  Colaspis  brunnea  Fab.   var.    S. 
10366  intermedia  Jae.    S. 

championi  Jac.    S. 
6787  Doryphora  Imeolata  Stai.    S. 
6789  10-lineata  Say.    S. 

6792  haldemani  Rog.     S. 

10373  peninsularia  Horn,     S. 

6795  Chrysomela  exclamationia  Fab.    S. 

6796  conjtincta  Rog  .  O. 

6800  var  beterothecee  Linell.    O. 

6813  tortuosa  Rog      S. 

6815  serpentina  Rog,    S. 

6821a  cribraria  Rog.    0. 

6836  Lina  arizonae  Cr.    S. 
10382  Phyllecthrus  substilcatus  Horn.     S. 
6881a  Diabrotica  tenelLa  Lec«    S.  and  0. 

6883  balteata  Lee.     S. 

6885  vittataFab,    S. 

6887  virgifem  Lee*    S. 

10401  Halticidea  placida  Horn.    0. 

6904  Galeruca  tuberculata  Say.    0. 

6911  integra  Lee.    0. 


172  Kansas  Academy  of  Science. 

6916  .Monoxia  guttulata  Lee.    S. 
6918  sordida  Lee    S. 

6933  (Edionychis  lugens  Lee.    O. 
6949  Disonyeha  5-vittata  Say.    O. 
6963  arizonse  Casey.    S. 

10419  politula  Horn.    S. 

6960  Haltiea  bimargrinata  Say.    0. 
6962  earinata  Germ.    S.  .and  O. 

6971  foliaee^  Lee.    S. 

6980  Crepidodera  helxines  Linn.    S. 
6991  parvula  Fab.    0. 

7002  Systena  marginalis  111.    S. 

7003  tseniata  Say,  var.  blanda  Melsh.    S. 
7010  Longitarsus  livens  Lee.?    S. 

7027  Phyllotreta  albionica  Lee.    S. 

7028  lewisii  Cr.    O. 
7058  Psylliodes  punetulata  Melsh.    S. 
7064  Mierorhopala  vulnerata  Horn.    0. 

7068  cyanea  Say.    O.  g 

7073  Odontota  eollaris  Say.    O. 
7087  Charistena  bicolor  Smith.    S. 
7098  Cassida  bivittata  Say.     S. 

Coptoeyela,  near  aurichalcea  Fab.    0. 
7103  arizonae  Cr.    S. 

7106  lecontei  Cr.    S. 

7107  elavata  Fab.    S. 
7109  Chelymorpha  arg^is  Licht.    S. 

Family  Bruchid.e. 
7129  Bruchus  cruentatus  Horn.    S. 
7133  pruininus  Horn.    S. 

7187  prosopis  Lee.    S. 

7156  *  placidus  Horn.    0. 

10474  julianus  Horn, 

new  speeies.     S. 

Family  Tenebrionid.k. 

7177  Trimytis  pruinosa  Lee.    S. 

7183  Eurymetopon  emarginatum  Casey.     S. 
10485  cylindricum  Casey.    S. 

7196  Ehnmenastus  acuti2s  Horn.    O. 

7200  Epitragus  submetallicus  Lee.    S. 

7203  canaliculatus  Say.    S. 

7203  pruinosus  Horn.     S. 

10507  fusiformis  Casey.    S. 

7221  Zopherus  graeilis  Horn.    O. 

7251  Ologlyptus  anastomosis  Say.     S. 

7261  Asida  morbillosa  Lee.     S. 

7283  convexicollis  Lee.     S. 

7284a  rimata  Lee.     S. 

7286  elata  Lee.     S. 

blapsoides  Sol.    O. 
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7307  Eusattus  reticulatus  Say.  S. 
7322  Eleodes  carbonaria  Say.    0. 

7324  quadricollis  Esch.    0. 

7325  humeralis  Lee.    0. 
7331  longicollis  Lee.    0. 
7335  graeilis  Lee.    S. 
7339                nigrina  Lee.    0. 

7350  leeontei  Horn.    G. 

7351  consobrina  Lee.    0. 
7353  planipennis  Lee.    0. 

10547  rileyi  Casey.    0. 

10550  porcatus  Casey.    0. 

7365  Embaphion  contusum  Lee.    0. 

7379  Argoporis  costipennis  Lee.    0. 
10568  alutaeea  Casey.     S. 

7392  Nyetobates  subnitens  Horn.    S. 

7394  Iphthimus  serratus  Mann.    0. 
7394a  sublsevis  Bland.    0. 

Alsephus  gpraeilis  Fall.    New  speeies.    O. 

7422  Adelina  leeontei  Horn.    S. 
10577  Meeysmus  parvuli2s  Casey.    S. 

7432  Blapstinus  auripilis  Horn.    S. 

7433  dilatatus  Lee.  S. 
7437  leeontei  Muls.  S. 
7452  Notibius  gagates  Horn.    S. 

10617  Tribolium  eonfusum  Duv.    S. 
7489  Ansedus  rotundieoUis  Lee.     S. 
7520  Platydema  amerieanum  Lap.    O. 
7530  Hypophloeus  substriatus  Lee.    O. 
7568  Helops  arizonensis  Horn.     S. 
new  speeies.    S. 

Family  Cisteud^. 
10638  Lystroniehus  piliferus  Champ.     S. 
10647  Hymenorus  grandieoUis  Champ.     S. 
10653  prolixus  Casey.    0. 

10659  rufieollis  Champ.    S. 

near  oeeidentalis  Champ. 
10678  Telesicles  eordatus  Champ.     S. 

Family  LxGRiiDiE. 
10702  Statira  pluripunetata  Horn.     S. 

Family  Monommid^.. 
7645  6yporhagus  gilensis  Horn.     S. 

Family  Melandryid.)::. 
10709  EustrophuB  repandus  Horn.    0. 

Family  (EoEMENiDiE. 
7730  Ditylus  obseurus  Lee.     S. 

7746  Oxaeis  bieolor  Lee.    S. 

7747  fuliginosa  Lee.     S. 
lueana  Lee.    S. 
subfusea  Horn.     S. 


1*74  Kansas  Academy  of  Science. 

Family  MoRDELLmJE. 
7760  Dididia  laetula  Lee.,  var.    O. 
^  7761  Pentaria  trifasciata  Melsh.    O. 
7771  Anaspis  pusio  Lee.    O. 
7780  Mordella  Scutellaria  Fab.    S.  and  O. 
Glipodes,  undet.  species.    O. 
Mordellistena,  undet.  species  near  adspersa  Melsh. 
probably  new  species.    S. 

Family  ANTmciDiE. 
Macratria  brunnea  Casey.    S. 
7919  Notoxus  bifasciatus  Lee    S.  and  O. 

curvitrichus  Casey. 
7943  Anthicus  calif omicus  Laf.    S. 
7945  floralis  Linn.    S. 

7965  obscurellus  Lee    S. 

7975  corcinus  Lee.    S. 

Family  Meloidjk. 
8025  Nemognatha  apicalis  Lee.    O. 
8027  bicolor  Lee    S. 

8033  nigripennis  Lee.    O. 

new  species  near  inmiaculata  Say.    S. 
8037  immaculata  Say.    S. 

8042  Gnathium  frandlloni  Kirby.    O. 
8047  Zonitis  atripennis  Say.    S. 
8049  bilineaU  Say.    S. 

three  new  species.    S. 
8056  Macrobasis  long^collis  Lee.    S. 
8067  tenella  Lee.    S. 

8069  segmentata  Say.     S. 

undet.  species.    0. 
8074  Pleuropompha  costata  Lee.     S. 
8082  Epicauta  femiginea  Say.    S. 
8085  callosa  Lee.    S. 

8091  pardalis  Lee.    S. 

8092  maeulata  Say.     S. 
8098  cupreola  Duges.     S. 
8103  corvina  Lee.    S. 

alastor  Skinner.    S. 

abadona  Skinner.    S. 

new  species.     S. 
8107  Pyrota  mylabrina  Chev.    S. 
8110  postica  Lee.    S. 

8130  Cantharis  deserticola  Horn.    S. 

8138  puberula  Lee.    0. 

8139  biguttata  Lee.     S. 

Family  Rhipiphorid^:. 
8172  Toposcopus  wrightii  Lee.     0. 
8174  Rhipiphorus  dimidiatus  Fab.    0. 
8177  pectinatus  Fall.    S. 
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Family  OriORHYNCHiDiE. 

8249  Eupagoderes  sordidus  Lee.    S. 
8258  Anametis  grisea  Horn.    O. 
8267  Peritaxia  hispida  Horn.    S. 
8299  Aragnomus  griseus  Horn.    0. 

Pandeletejus,  undet.  species.    O. 
8317  CyphuB  lautus  Lee.    S.  and  O. 

lautus  var.    S. 
8338  Coleocerus  marmoratus  Horn.    S. 

Family  Curcuuonid^.  ' 
8379  Apion  melanarium  Gerst.    S.  and  O. 

occidentale.    S. 
10860  Dinocleus  denticollis  Casey.    0. 
8515  Cleonaspis  pulvereus  Lee.    S. 

Cleonus,  undet.  species.    S. 
8546  Desmoris  constrictus  Say.    S.  and  0. 
8558  Smicronyx  fulvus  Lee.    0. 

undet.  species.    O. 
8571  EndaluB  limatuliB  Gyll.    S. 
8603  Otidocephalus  vittatus  Horn.    S. 
8606  scrobicollis  Boh.    0. 

8672  Orchestes  puberulus  Boh.    0. 

Tychius,  undet.  species  near  setosus  Lee.    O. 
8711  Lsemosaccus  plagiatus  Fab.    O. 
8716  Conotrachelus  seniculus  Lee.    S. 

8741  Rhyssematus  palmacollis  Say.    S. 

8742  lineatieollis  Say.    S. 
8745                         pruinosus  Boh.    S. 
8812  Copturus  nanulus  Lee.    S.  and  0. 
8835  Coeliodes  acephalus  Say.    O. 

Pelenomus,  undet.  species.    0.  , 

8886  Pseudobaris  farcta  Lee.    0. 

Onyehobaris,  undet.  species.    O. 
11160  Centrinus  hospes  Casey.    S. 
11178  Centrinites  strigicollis  Casey.    O. 

Family  CALANDRiDic. 
11214  Cactophagus  subnitens  Casey  (according  to  Mr.  SchsefFer;  gravidus 

Lee.,  says  Mr.  Fall).    S. 
8973  Seyphophorus  acupunctatus  Gyll. 
8980  Sphenophorus  simplex  Lee.    S. 

three  undet.  species.    S. 
9026  Cossonus  concinnatus  Boh.    O. 
11237  Rhyneolus  nimius  Casey.    0. 

Family  Scolytidjk. 
9060  Pityophthorus  materiarius  Fitch.?    0. 
9064  pilosulus  Lee?    0. 

9146  Scolytus  unispinosus  Lee.    0. 
9162  Hylesinufl^  imperialis  Lee.    0. 
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9179  Dendroctonus  terebrans  Oliv.    O. 

9190  Hylastes  longus  Lee.    0. 

9191  rufipennis  Kirby.    0. 
undet.  species.    0. 

SUMMARY  OF  FAMIUBS  AND  SPECIES  OF  COLEOPTERA. 


Cicindelidse 

Carabidse 

Haliplidse 

Dytiscidse 

Gyrinidse 

Hydrophilidse 

Silphidse 

Pselaphidse 

Staphylinidse 

Phalacridse 

Coccinellidse 

Ehidomychidse 

Erotylidse 

Cucujidse 

Cryptophagipse 

Mycetophagidse 

Dermestidse 

Histeridse 

Nitidulidae 

Latridiidse 

Trogositidse 

Pamidse 

Elateridae 

Buprestidae 

Species  in  the  hands  of  Mr.  C. 

Totals:   Families,  48;  species, 


14  Lampyridse 13 

81  Malachidae 14 

1  Cleridae 21 

12  Ptinidae 6 

2  Ciidae 3 

9  Scarabseidse 52 

3  Spondylldae 1 

3  Cerambycididse 39 

20  Chrysomelidae 86 

3  Bruchidae 6 

22  Tenebrionidse 46 

1  Cistelids^ 6 

1  Lagriidse 1 

2  Monommids^. 1 

1  MelandryidsB 1 

1  (Edemeridae 5 

7  Mordellidai t 

12  Anthicidse 7 

6  Meloidae 30 

3  Rhipiphoridae 3 

5  Otiorhynchidae 8 

2  Curculionidae 25 

26  Calandridas 8 

44  Scolytidae 8 

Schaeffer  for  determination,  46. 

724. 


III. -LIST  OF  HEMIPTERA-HETEROPTERA. 

This  list  includes  all  Arizona  species  collected  by  the  University 
of  Kansas  entomological  expeditions  of  1902,  1903,  1904,  and  1905. 

The  author  is  indebted  to  Messrs.  E.  P.  Van  Dazee  and  Otto 
Heidemann  for  the  determination  of  species  not  readily  identified 
from  the  University  collections. 

The  numbers  are  those  of  Uhler's  check- list. 

Abbreviations:  S.  for  San  Bernardino  ranch,  eighteen  miles 
east  of  Douglas,  in  Cochise  county,  altitude  3750  feet ;  O.  for  Oak 
Creek  canyon,  eighteen  miles  southwest  of  Flagstaff,  altitude  6000 
feet ;  B.  for  Bill  Williams  fork  of  the  Colorado  river,  on  the  bound- 
ary line  between  Mohave  and  Yuma  counties,  altitude  1000  feet ; 
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H.  for  Humphrey's  Peak,  fifteen  miles  north  of  Flagstaff,  altitude 

9500  feet ;  M.  for  Martinez,  or  Congress  Junction,  in  Yavapai 

county. 

Family  Scutellerid^. 

25  Homsemus  seneifrons  Say.    S. 

26  proteus  Stal.    S. 
bijugis  UhL    S. 

Family  CoRiMEUEanD.i:. 
54  Corimelaena  cserulescens  Stal.    S. 
58  extensa  Uhl.    0. 

64  nigra  Dallas.    S. 

renormata  Uhl.    S. 

Family  Cydnid^. 
75  Cyrtomenus  mirabilis  Perty.    0.  and  S. 
Geotomus  parvulus  Sign.    S. 

Family  Pentatomidjk. 
145  Perillus  bioculatus  Fab.    S. 

bioculatus,  var.  claudus  Say.    0. 
148  Zicrona  cuprea  Dallas.     S. 
168  Podisus  crocatus  Uhl.    S. 
174  acutissimus  Stal.    S. 

Liopus  contaminatus  Uhl.    M. 

Brochymena,  undet.  species  near  4-pu8tulata  Fab.    S. 
190  quadripustulata  Fab.     S. 

192  obscura  H.  Schf.     M.  and  S. 

Pelidnocoris,  undet.  species.     S. 
216  Mecidea  longula  Stal.    S. 

Cosmopepla  uhleri  Montel.    0. 
223  camifex  Fab.    0.  and  H. 

242  Mormidea  tetra  Walk.     S. 
247  Euschistus  servus  Say.     S.  and  0. 
255  spurculus  StaL     S. 

257  biformis  Stal.     S. 

258  integer  Stal.     S. 
277  Menecles  insertus  Say.    0. 
282  PenUtoma  ligata  Stal.    S. 

osbomi  Van  D.     S. 
284  sayi  Stal.     S.  and  B. 

faceta  Say.    S. 
296  Peribalus  limbolarius  Stal.    S. 
298  abbreviatus  Uhl.    S.  and  0. 

300  Thyanta  custator  Fab.     S.,  B.,  and  M. 
303  rugulosa  Say.     S. 

brevis  Van  D. 
Chlorocoris,  undet.  species  near  complanatus  Guer.    S. 
314  Murgantia  histrionics  Hahn.    S.  and  0. 
336  Nezara  hilaris  Say.    0. 
344  Banasa  sordida  UhL    0. 
-12 
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Family  Cokeidjr. 
438  Corynocoris  distinctus  Dallas.    S. 
440  Padiylis  gigas  Burm.    S. 
446  Mozena  lineolata  H.  Schf.    S.,  M.,  and  B. 
461  Archimerus  calcarator  Fab.    0. 
482  Acanthocephala  granulosa  Dallas.    S. 

493  LeptQglossuB  zonatus  Dallas.    S. 

two  undet.  species.    S. 

494  near  stigma  Hrbt.    S. 

500  Namia  femorata  Stal.?    S. 

501  pallidicomis  Stal.    M. 

507  Chelinidea  vittigera  UhL    S.  and  B. 

515  Catorhintha  mendica  StaL    S. 

517  selector  StaL    S.  and  B. 

522  Anasa  tristis  De  G.    S. 

564  Alydus  eurinus  Say.    S.  and  0. 

566  (Megalotomus)  quinquespinosus  Say.    O. 

569  pluto  Uhl.    S.  and  0. 

571  Stachyocnemus  apicalis  Dallas.    S. 

579  Scolopocerus  secundarius  Uhl.    S. 

580  uhleri  Dist.    S. 

587  Harmostes  reflexulus  Stal.    S.  and  0. 

587  form  virescens  Dallas.    S. 

588  fraterculus  Say.    S.  and  0. 

594  Aufeius  impressicollis  Stal.     S. 

595  Corizus  hyalinus  Fab.    B. 
599  bohemani  Sign.    0. 
601                lateralis  Say.     S. 

606  Leptocoris  trivittatus  Say.    0. 

Family  Berytida:. 

582  Jalysus  spinosus  Say.     S.  and  B. 

583  Acantholsena  annulata  Uhl.     B. 

Family  LYGiEiD^. 
Nysius  minutus  Uhl.     S.,  0.,  and  H. 
near  angustatus  Uhl.     S. 
618  calif omicus  Stal.  S.,  0.,  B.,[H.,;and  H.  at  summit, [alt.  12,800ft. 

639  Geocoris  pallens  Stal.    0.  and  S. 
undet.  species.     S. 
Herseus  eximius  Dist. 
649  Phlegyas  annulicrus  Stal.     S. 
678  Ozophora  picturata  Uhl.    0. 

Scolopostethus  thomsoni  Reut.     O. 
Ptochiomera,  new  species.    0. 
Rhyparochromus  floralis  Uhl.     S. 
713  Lygaeus  bicrucis  Say.     S.  and  O. 

715  facetus  Say.     S. 

716  circumlitus  Stal.     O. 

743  bicolor  H.  Schf.    0.  and^B. 

746  trux  Stal.    S. 
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762  LygseuB  reclivatus  Say.    S.  and  O. 
753  turcicus  Fab.    M.  and  B. 

melanopleurus  UhL    O. 

melanopleums,  var.  brachypterus. 
759  Oncopeltus  fasciatuB  Dallas.    S.  and  B. 

Family  Largidjc 

765  Largus  cinctus  H.  Schf .    0. 

766  succinctus  Linn.    S.,  0.,  and  B. 
773  Arhaphe  Carolina  H.  Schf.    0. 

779  Dysdercus  obliquus  H.  Schf.    S. 

Family  CxpsiDiE. 
806  Clivinema  villosa  Reut.    S. 
834  Resthenia  persignanda  Dist.    S. 
undet.  species.    O. 
Phytocoris,  new  species  near  ramosus.    S. 
866  Compsocerocoris  annulicomis  Reut.    S. 
860  Calocoris  rapidus  Say.    0. 
863  superbus  Uhl.     S. 

Lygus,  new  species.    S. 
881  pratensis  Linn.    S.  and  O. 

pratensis,  var.    S. 
889  invitus  Say.     S. 

902  Poeciloscytus  basalis  Reut.    S.  and  B. 

Lampethusa  anatina  Dist.    S. 
920  Camptobrochis  nebulosus  Uhl.    O. 
644  Pycnoderes  insignis  Reut.     S. 
Halticoma,  new  species.    S. 

valida  Uhl.,  MS.    0. 
Coquillettia  mimetica  Osbom.     S. 

insignis  Uhl.    0. 
Oncotylus  guttulatus  Uhl.     S. 
989  Macrocoleus  coagulatus  Uhl.     S.  and  H. 
Psallus,  undet.  species.    0. 

997  Plagiognathus  obscurus  Uhl.    0. 

998  Atomoscelis  seriatus  Reut.,  var.    S. 

Family  Aradid^e. 

1077  Aradus  similis  Say.?    O. 

1106  Brachyrhynchus  emarginatus  Say.?    0. 

Family  PHYMATiDiB. 
1118  Phymata  erosa  Linn.    S.  and  O. 

Family  Nabidjk. 
1133  Pagasa  nitida  Stal.    B. 
1114  Coriscus  ferus  Linn.    S.  and  O. 
undet.  species.    S. 
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Family  REDTAruD^f:. 
Sinea  complexa  Caudell.    S.  and  B. 
1152  diadema  Fab.    S.,  0.,  and  B. 

rileyi  MonteL    M. 

1155  raptoria  StaL    S. 

1156  defectaSUL    0. 

1159  Acholla  multispinoea  De  G.    0. 
1172  Atrachelus  cinereus  Fab.    S.  and  B. 
1180  Castolus  subinermis  Stal.    0. 
1187  Milyas  zebra  Stal.  *0.  and  H. 
1193  Zelus  cervicalis  Stal.    S. 
exsans^is  Stal.    B. 
pictipes  Dist.    S. 
1209  Pindus  socius  UhL    S.,  M.,  and  B. 
1212  Apiomerus  subpiceus  Stal.?    S. 
1214  crassipes  Fab.    O. 

spissipes  Say.    S. 

Homalocorus  minutus  Mayr.?    0.  and  H. 
1232  Rasahus  thoracicus  Stal.    S. 
1237  Melanolestes  abdominalis  H.  Schf.    S. 
1248  Conorhinus  vari^^tus  Drury.    S. 
1259  Opsicoetus  personatus  Linn.    0. 
1269  Pygolampis  pectoralis  Say.    S. 

Oncocephalus,  new  species.    S. 
1274  Narvesus  carolinensis  Stal.    S. 

Family  Limnobatid^. 
1300  Hydrometra  martini  Kirkaldy.    B. 

Family  Gerrid.i:. 
1302  Gerris  remig^is  Say.    S.,  H.,  and  0. 

Family  Veuidje. 
Velia  brachialis  Stal.    0.  and  B. 
Rhagovelia,  undet.  species.     B.  and  H. 

Family  Saldid.t-:. 
1337  Salda  polita  Uhl.     B. 

Family  Gelastocorid.c 

1356  Pelogonus  americatus  Uhl.     B. 

1357  Gelastocoris  oculatus  Fab.     B.,  0.,  and  H. 

Family  Naucorid.=e. 
1362  Ambrysus  signoretii  Stal.    S. 
1365  melanopterus  Stal.     B. 

Family  Belostomatid.f.. 

1372  Belostoma  fusciventris  Stal.     S. 

1373  anurus  H.  Schf.     B.  and  0. 

Family  Nepid^.. 
1396  Ranatra  quadridentata  Stal. 
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Family  NoTONECTlDiB. 
18d8  Notonecta  insulata  Kirby.    S. 
1401  mexicana  Am.  &  S.    S. 

indica  Lirni.    S. 

Family  CoRlxiD^. 
Corixa,  undet.  species.    B. 

two  undet.  species.    S. 
Buenoa  platycnemis  Fieb.    S. 
Dendrocoris,  apparently  a  new  species.    S. 

SUMMARY  OF  FAMILIES  AND  SPECIES  OF  HEMIPTERA-HETEROPTERA. 


Scutelleridse 3 

Corimelsenidse 4 

Cynidae 2 

Pentatomidse 32 

Coreidse 29 

Berytidse 2 

Lygseidse 21 

Lar^dse 4 

Capsidse 24 

Aradidse 2 

Phymatidse 1 

NabidsB 3 

Totals:   Families,  23;  species,  171. 


Reduviidse 24 

Limnobatidse 1 

Gerridse 1 

Veliidae 2 

Saldidae 1 

Gelastocoridse 2 

Naucorid  ae 2 

Belostomatidse 2 

Nepidse 1 

NotonectidsB 3 

Ck)rixideB 5 


The  author  will  publish  at  a  later  date  lists  of  species  belonging 
to  the  other  orders  of  insects,  together  with  additions  to  the  fore- 
going lists  from  material  not  yet  determined. 


V. 
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**The  Botanical  Features  of  the  New  United  States  Pharmaco- 

PCEIA." 

By  L.  E.  Sayre,  University  of  Kansas,  Lawrence. 

"A  Little  Experiment  in  Flower-making." 

By  Grace  Meeker.  Ottawa. 

*' Notes  on  the  Flora  of  the  Rosebud  Indian  Reservation,  South 
Dakota." 

By  Albert  B.  Reagan. 
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THE  BOTANICAL  FEATURES  OF  THE  NEW  UNITED 
STATES  FHARMACOPCEIA. 

By  L-  E,  SAirafi,  UQiversit^  of  K&tiAtts»  Lawrence. 

THE  eighth  decenoial  revision  of  the  United  States  Pharma- 
copoeia, which  has  recently  been  published,  is  of  interest  to 
the  chemist  and  botanist  alike.  In  the  pages  of  this  legal  stand- 
ard there  is  contaiDed  a  list  of  drugs  derived  from  the  vegetable 
kingdom.  These  drugs  are  fTom  various  parts  of  plants  and  the 
plants  are  distri bated  very  widely  over  the  globe.  It  is  exceedingly 
interesting  to  the  botanist  to  note  that  in  the  references  made  to 
botanical  drugs  an  effort  has  been  made  in  the  recent  revision,  as 
far  as  possible*  to  restore  the  names  given  to  the  phmts  by  the 
original  authors.  In  some  cases  it  has  been  ahiiost  impossible  to 
make  any  such  changes ;  for  example,  in  our  common  wild  cherry, 
which  was  made  official  in  this  standard  work  scores  of  years  ago, 
and  under  the  name  of  Prunus  virginiana.  It  is  well  known 
that  the  botanical  source  of  the  medicinal  wild  cherry  bark  is  from 
rUHiis  ser'Otina.     Therefore,  the  United  States  Pharrnacopieia 

^Bpeaks  of  wild  cherry  as  Prunus  mrginiaTm  derived  from  the  bark 
of  Prunus  serotina.  Quite  a  number  of  changes  have  occurred  in 
the  new  pharmacopobua  resulting  from  the  changes  which  investi- 
gatton  has  made  necessary  in  transferring  plants  into  new  families 
or  natural  orders.  No  less  than  twelve  changes  have  been  made  by 
ransferring  plants  into  other  orders  than  were  formerly  recognized 

'"as  the  proper  order.  In  the  case  of  Urticacse,  for  example^  in  the 
pharmacoptJLna  of  1890  the  natural  order  Urticaciie  included  the  fol- 
lowing drugs:  Vlmus,  Humulus,  Cannabis  indica,  Ficus,  In  the 
present  pharmacopcpia  Ulmus  is  placed  under  the  new  order  UU 
maceee*  and  Ilumulus  and  Cannabis  ifidica  under  the  Moracacaa. 
Many  of  the  plants  and  products  of  the  pines  that  were  formerly 
classified  under  the  natural  order  Coniferi^  ar^  now  classified  under 
the  family  Pinacesep  Examples  of  such  changes  as  these,  as  I 
have  said,  are  of  interest  to  the  botanist,  and  it  goes  to  show  that 
as  old  a  science  as  botany  claims  to  be,  it  is  by  no  means  inoapa- 
ble  of  change  and  improvement,  when  such  changes  as  these  are 
possible. 

Under  the  description  of  drugs  derived  from  the  vegetable  king- 
dom,  the  pharmacopceia  shows  strikingly  the  progress  which  has 
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batn  ouide  in  mieroecopical  botany.  Descriptions  of  crude  dmga 
f^qoiriag  the  tiBe  of  tb©  eompoand  microscope  are  found  repeatedlj 
in  the  iext  Hc^ttered  here  and  there  in  the  text  of  the  pbarma- 
ocipana  are  found  stich  Btatements  as  the  following,  quoting  a  paia- 
grspb  under  Althma  ( marsh  mallow ) :  '*Tbe  powder  contains 
roeette<abaped  crystali  of  calcium  oxalate,  about  0.025  mm.  in  di- 
amf«ter,  and  ellipsoidal  starch  grains  from  0.010  to  0.O20  mm,  in 
diameter/* 

The  measurement  of  the  official  (com)  starch  ia  stated  as  from 
about  0X)10  to  0.025  mm,  in  diameter,  but  these  are  usually  polyg- 
onal grains.  In  elm  bark  there  are  noted  a  few  nearly  spherical 
starch  grains  measuring  from  0.005  to  0.010  mm.  in  diameter.  We 
fruquently  liear  the  statement  made  that  lycopodium  consists  of 
the  pollen  of  Lyeopodium  clavatum.  The  pharmacopoeia  states 
thul  iht^se  microscopical  elements  are  tetrahedral  spores,  from  0,025 
U^  0.010  mm.  in  diameter,  and  are  multicellular;  and  that  the  ml- 
croflcope  should  reveal  neither  pollen  nor  starch  grains. 

In  the  case  of  Shwpu  (both  black  and  white  mustard  seed)  and 
in  flnxMoed,  the  presence  of  starch,  while  admitted »  is  not  revealed 
by  the  microscope.  In  these  cases  a  *'limit  test''  for  starch  is  given, 
whichi  ill  the  case  of  the  mustards^  reads  as  follows*  **If  1  gm.  of 
the  powder  be  esEhausted  by  slow  percolation  with  alcohol  and  the 
mk\m  mixed  with  200  c.c.  of  wwter  and  heated  to  boiling,  and  if^ 
aftur  cooling,  sulfioient  cold  water  be  added  to  make  the  mixture 
measure  1000  c.c„  the  addition  of  4  c,c,  of  tenth-normal  iodine  t  s, 
«hould  not  produce  a  dark  blue  color." 

In  the  case  of  flaxseed,  the  limit  test  is  substantially  the  same, 
but  varies  from  the  former,  as  will  be  seen:  "If  1  gm.  of  ground 
liiiiioed  be  mixed  with  20  c.c.  of  water  and  the  mixture  heated  to 
boiling,  then  cooled  and  diluted  with  cold  water  to  100  c*Om  the 
ttdtlition  of  0.5  c.c.  of  iodine  t.  s.  should  not  produce  more  than  a 
pale  blue  color.** 

It  is  important  to  note  in  this  conneotion  also  that  the  com  pound 
microscope  is  called  in  to  requisition  in  the  identification  of  anatomical 
structures,  as,  for  example,  in  the  description  of  the  barka  derived 
from  Vihurnum  opulus  and  Vihtirnum  pmnifolmtn.  Under  V.  op* 
i$lu§  it  is  stated  that  transverse  sections  of  the  bark  ahow  several 
btmds  of  bast  fibers;  while  in  tUe  case  of  the  prunifolium  tbe 
statement  is  met  that  the  cross-sections  show  groups  of  stone  cells* 
These  sIsmentB  are  satisfactorily  distinguishable  only  by  the  aid  of 
a  oiie4nch  (better  by  a  one-fifth)  objective,  and  seem  to  distinguiab 
the  two  barks,  even  in  form  of  powder. 
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In  tbe  new  edition  of  the  pbarmacopceia  it  is  evident  that  the 
committee  of  reviaion  have  endtmYored  to  expresa  in  fis  few  words 
as  possible  the  most  essential  characteristics  of  the  drug,  Tbe  de- 
gcriptiona  of  these  characteristica  have  been  csompres&ed  into  an 
average  space  of  about  ten  lines.  In  the  case  of  the  description  uf 
anieeed,  we  have  the  following  stateraeot:  *' Ovoid,  laterally  com- 
pressed, 4  to  5  mm.  long ;  carpets  usually  cohering  and  attached  to 
a  slender  pedicel ;  grayish  to  greenish  gray  to  grayish  brown ;  each 
with  a  fiat  face  and  tive  light  brown  fHiform  ridges  and  al>ont  sixteen 
oil'tubes;  odor  and  taste  agreeable  and  aromatic.  No  moose-like 
odor  should  be  developed  when  solution  of  potassiiim  hydroxide  is 
poured  upon  anise  (absence  of  coniom).  The  powder  contains 
one-celled,  straight  or  curved,  non-secreting  hai^,  which  vary  from 
0.025  to  0.100  mm.  in  length." 

Those  who  are  familiar  with  these  substances  know  how  im- 
portant it  is  to  distinguish  anise  froui  coniuui,  a  poisonous  fruit 
from  the  same  family;  a  fruit  which  is  readily  mistaken  for  the  in- 
nocent, aromatic  aniseed.  It  would  be  impossible  in  this  paper  to 
give  anything  like  a  satisfactory  analysis  of  the  botanical  work  of 
the^  present  pharraacopceia.  The  detailed  description  of  the 
^changes  and  improvements  would  require  a  small  volume,  but  it  is 
^ftfae  object  of  this  paper  to  call  attention  not  only  to  the  pharma- 
^H»opu.na  itself,  but  to  the  botanical  features  of  it  which  botanists 
^Kil^ould  be  iDterested  in.  Indeed,  all  scientists  who  are  interested 
in  the  progress  of  a  national  work,  a  work  that  is  recognized  by 
^nrarioue  state  laws  and  by  the  United  States  government,  should  be 
^■nterested  in  the  reviewiDg  of  this  recently  revised  standard  for 
^Knedicinal  substances,  whether  from  the  point  of  view  of  the  sei* 
fences  connected  with  the  vegetable,  animal  or  mineral  kingdom. 
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A  LITTLE  EXPERIMENT  IN  FLOWER-MAKING. 

By  Grace  Meekeh*  Ottawa, 

'X^HE  little  experimeot  in  new  flower-making  which  it  ie  my 
A  pleasare  to  present  to  you  was  undertaken  by  Mrs,  Orpha 
KiouB  DaviB.  In  the  spring  of  1901,  she  sent  to  Winnipeg,  Manitoba 
for  a  chrysanthemum  that  bloomed  early  enough  to  eacape  the 
froste  of  that  northern  climate.  I  cannot  give  the  name  of  the 
variety  which  haa  this  merit,  but  it  is  certainly  a  yellow-flower- 
ing  one. 

Having  obtained  the  cbryeanthemum,  she  planted  with  it  plants 
of  the  cointnon  wild  sunflower,  in  the  hope  of  obtaining  a  cross  be- 
tween  the  two.  Her  method  of  eifecting  the  exchange  of  polleni 
was  simple— ahe  brushed  the  faces  of  the  flowera  together  in  the 
morning  **  while  the  dew  was  on/'  The  sunflowers  fruited  welL  as 
Is  their  wont,  and  the  second  season  ( 1902 )  she  planted  seed  from 
those  phmts  again  with  the  chrysaathemuma.  The  flowers  of  thfl 
sunflower  showed  a  few  ligulate  corollas  in  the  disk  and  were  ' 
misshaped  and  ugly.  During  this  season  she  again  brushed  the 
faces  together  and  saved  the  seed  for  planting. 

In  1903  the  results  were  much  better;  the  flowers  were   qmtdj 
double ;  that  is,  many  of  the  tubular  flowers  of  the  disk  were  replaced^ 
by  the  ligulate  corollas  of  the  ehrysaathemum,  but  the  flowers 
weresmalL 

Daring  1904  Doctor  and  Mrs.  Davis  were  at  the  expomtion  in 
8t.  Louis,  and  nothing  was  done  with  the  new  flower.  However, 
an  incident  occurred  of  sufficient  value  to  record.  A  friend  of  Mrag 
Davis  from  Bucyrus,  Ohio,  received  three  seeds  of  the  flower  whicll^ 
Doctor  Davis  happened  to  have  in  his  pocket.  After  her  retnrn 
home,  that  is,  this  season,  she  planted  the  seeds  and  got  eroellent 
results.  Unfortunately  her  letter  telling  of  her  success  has  been 
destroyed. 

This  season  (1905)  seeds  were  planted  by  Mrs,  Da\is  in  herj 
Hower-garden  in  Ottawa,  and  the  results  were  wonderful. 

The  plant  grows  abont  five  and  one-half  feet  high  —  not  nearly  i 
tall  as  the  sunflower.     It  branches  near  the  ground;  the  branches^ 
well  filled  with  flowers.    The  stalks  are  thick  at  the  base — two 
inches  a  fair  average.     The  leaves  retain  the  sunflower  shape,  be- 
ing only  less  coarse  and  stiff.     The  flowera  this  year  were  very  per- 
fect; the  first  ones  large,  some  of  them  four  inches  across.     The 
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involuore  and  row  of  rays  of  the  sanflower  are  retained,  even  to  the 
paler  yellow  of  the  rays.  They  are,  however,  longer  and  narrower. 
The  disk  has  now  become  full  of  ligulate  flowers  of  a  bright  golden 
yellow.  While  seed  was  formed  this  season,  it  was  not  so  abun- 
dant as  in  former  years. 

It  was  Mrs.  Davis's  plan  to  experiment  another  year  before  she 
offered  desoriptions  of  her  new  flower,  whioh  she  called  a  chrys- 
anthemum-sunflower, for  publication.  The  flowers  attracted  so 
much  attention  that  one  of  the  Ottawa  papei^  printed  an  account; 
then  she  generously  offered  seed  to  all  who  cared  to  grow  the 
flower. 

In  August  Mrs.  Davis  died,  and  I  am  indebted  to  her  husband. 
Dr.  Geo.  W.  Davis,  of  Ottawa,  for  the  facts  here  recorded.  While 
not  making  any  pretensions  to  scientific  skill  or  attainments,  Mrs. 
Davis  was  an  ardent  lover  of  nature,  especially  flowers,  and  had 
several  experiments  under  way  similar  to  this  one. 

The  first  flowers  were  grown  ai  Princeton,  Kan.,'  and  these  most 
perfect  ones  at  Ottawa. 


iansas. 
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NOTES  ON  THE  FLORA  OF  THE  ROSEBUD  INDIAN 
RESERVATION,  SOUTH  DAKOTA. 

By  Albert  B*  Reacak.  Hoecbud*  S.  Dak, 

T^HE  Rosebud  Indian  reeervation  ie  situated  in  South  Dakota, 
-^  sooth  of  Bif?  White  ri%^er,  and  extends  from  about  the  middle 
^uth  line  of  the  Btate  east  to  the  Rosebud  land&  opened  for  settle* 
ment  in  1904*  It  is  bounded  on  the  north  by  Big  White  river,  on 
the  eait  by  Gregory  county  (the  land  opened  up  for  settlement ), 
on  the  south  by  Nebraska,  and  on  the  west  by  the  Pine  Ridge  In- 
dian reservation.  The  soil  is  sandy  Loup  Fork  Tertiary,  Miocene 
olayB  or  Cretaceous  black  shales  as  one  proceeds  northeast  across 
the  reservation  from  its  southwest  corner.  In  the  eastern  part  of 
this  area  and  in  the  valley  regions  the  Minnesota  and  east  Nebraska 
flora  prevails ;  in  the  medium  elevated  regions,  that  of  the  high 
plains;  and  on  the  high  points  and  in  the  western  part  of  the 
reservation,  that  of  the  Rocky  Mountains.  Many  Canadian  species 
are  also  met  with.  The  country  in  early  spring  to  the  middle  of 
the  summer  is  a  rose- flower  region ;  hence  the  name,  Rosebud.  The 
LeguminosEe  are  also  prominent  flowers,  but,  though  more  numer-  ' 
QUs  in  species  than  the  Rosacea^,  are  less  conspicugua  In  the  sum- 
mer the  LeguminosaB  and  the  Evening  Primrose  family  vie  with 
each  other.  The  predominating  flowers  of  the  fall  season  are  those 
of  the  Compositte.  The  grass  family  is  represented  by  numerous 
BpQCies,  which  are  themselves  very  variable.  The  trees  are  usually 
low  and  spreading,  and  are  usually  found  only  along  the  streams. 

The  following  list  of  identified  plants  are  the  result  of  the  author*8 
observations  during  the  spring,  summer  and  fall  of  1904,  The 
work  was  carried  on  as  time  would  permit,  and,  consequently,  con- 
tains only  a  small  part  of  the  plants  of  the  region. 

The  books  used  in  identifying  the  plants  were  Wood's  ** Eastern 
Botany/'  Bessey's  "Botany  for  High  Schools  and  Colleges,*'  Gray's 
"Lessons  and  Manual  of  Botany,"  and  Coulter's  "Manual  of  Rooky 
Mountain  Botany/' 

Tlie  date  in  parentheses  is  that  on  which  the  first  bloom  of  that 
respective  plant  appeared. 

Ranuticulacese: 

Anemone  caroUnana  Walt. 

Numerous. 
Delphinium  azureum  Michx.     Larkspur. 

C'ommon. 
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Caltha  palustris  Linn.    Marsh  marigold. 
Common  in  low  places. 
Cruciferse: 

Brassica  arvensis.    Mustard. 

Only  one  plant  was  seen,  on  the  Butte  Creek|wagon-road,  one  mile  east 
of  the  Widow  Dire's  place  (specimen  not  native). 
Lepidium  intermedium  Gray.    Peppergrass. 

Dry  places,  yards,  roadsides,  etc. 
Camelinia  sativa  Crantz.    False  flax. 
Common. 
Violacese: 

Viola  cucullata  Gray. 

Common  in  valleys.  ^ 

Viola  sagittata  Ait.    Arrow-leaved  violet. 

Common  in  damp  places  (April  6). 
Viola  delphinifolia.    Blue  violet. 

(Common  ( May  16  ) . 
Viola  rotundifolia  Michx.    Yellow  violet. 
Portulacacese: 

Portulaca  retuso  Engelm.    Purslane. 

Grows  very  profusely  on  dams  and  cultivated  grounds. 
Portulaca  pilosa  Linn. 

Common,  but  not  so  profuse  as  the  species  above. 
MalvacesB: 

Malvastrum  coccineum  Gray.    False  mallow. 
Linaceffi: 

Linum  sulcatum  Ridell.    Wild  flax. 
Dry  soil;  common  ( June  1 ) . 
Geraniacese. 

Oxalis  comiculata  Linn.    Yellow  wood-sorrel. 
Common. 
Vitacese. 

Vitis  aestivalis  Michx.  (same  grape,  var.  bicolor,  LeConte). 
Sapindacese. 

Negundo  aceroides  Moench.    Box-elder. 
(Common  along  streams. 
Anacardiacese. 

Rhus  glabra  Linn.    Sumach. 
Rhus  copallina  Linn.    Dwarf  sumach. 
Rhus  toxicodendron  Linn.    Poison-ivy. 

Rhus  trilobata  Nntt.  (R.  canadensis,  var.  trilobata,  Gray) .    Sumach. 
The  four  Rhus  species  above  are  very  common.     The  poison-ivy  is 
found  in  the  valleys,  even  away  from  the  timber. 
Leguminosffi. 

Baptisia  leucophsea  Nutt.    False  indigo. 

Tephrosia  virginiana  Pres.    Goat's-rue. 

Tephrosia? 

Astragalus  caryocarpus  Ker.    Ground  plum  (May-June). 

Astragalus  pattensis  Nutt.     (May  14.) 
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Astragalus  missouriensis?  Nutt. 
Astragalus  cooperi  Gray.     (May  14.) 
Astragalus  ? 

Astragalus  villoBUS  Michx.     (May-June.) 
Orobus  atropurpureus ?    (May  14.) 
Psoralea  tenuiflora  Pursh. 
Psoralea  argophylea  Pursh. 
Psoralea  esculenta  Pursh. 
Desmanthus  brachylobus  Benth. 

Found  principally  in  semiwet  places. 
Schrankia  uncinata  Willd.    Sensitive  brier. 
Very  common  on  middle  uplands. 
Rosacese. 

Prunus,  like  P.  chicasa. 

Numerous  in  thickets  along  stream  (May  5). 
Prunus  rosebudii.    Rosebud  dwarf  plum.  '  ( New  species.) 

Plant  erect  or  decumbent,  growing  singly  or  in  bunches  from  a  com- 
mon root  stalk,  six  inches  to  one  foot  in  height ;  leaves  obovate- 
lanceolate ;  flowers  two  to  four  together ;  fruit  ovoid,  nearly  black 
when  ripe,  sour  and  astringent  in  taste ;  stone  large.  Rocks  and 
sandy  banks. 
Prunus  virginiana  Linn.    Choke-cherry. 

Banks ;  numerous. 
Rosa  humulis  Marsh.    Wild  rose. 

Everywhere ;  species  very  variable,  flowers  ranging  in  color  from 
white  to  scarlet  ( June  18) . 
Rosa  woodsii  Lindl. 
Rosa  arkansana  Porter. 
Rosa  rubiginosa. 

The  last  three  species  are  found  on  the  reservation,  the  latter  prob- 
ably escaped  from  cultivation. 
Crataegus  coccinea,  var.  macracantha,  Dudly.    Hawthorn. 

Only  one  specimen  of  this  species  was  seen,  at  the  head  of  Horse 
creek,  about  eight  miles  southwest  of  the  White  Thunder  day 
school. 
Ribes  oxyacanthoides  Linn.    Gooseberry. 

Not  common. 
Ribes  floridum  L'Her.    Wild  black  currant. 
Common  on  banks  of  streams  (April  26) . 
Ribes  aureum  Pursh.    Buffalo  currant. 
Common  (April  20) . 
OnagracesB. 

(Enothera  biennis  Linn. 
(Enothera  pinnatifida  Nutt. 
(Enothera  albicaulis  Nutt. 
(Enothera  coronopifolia  Torr.  &  Gray. 
(Enothera  parviflora  Watson. 

These  Evening  primroses  are  the  most  common  flowers  in  the  late 
summer  and  early  fall,  the  flowers  of  the  Compositie  family  excepted. 
Gaura  coccinea  Nutt. 
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Mentzelia  nuda  Torr.  &  Gray. 
Mentzelia  ornata  Torr.  &  Gray. 

^ucurbitaceae. 

Cicyos  angulatus  Linn. 

Banks  and  damp,  wooded  ground. 

ZactSLcesB. 

Mamillaria  vivipera  Haw.     Cactus.       ^ 

Mamillaria  missouriensis  Sweet. 

Opuntia  rafinesquii  Engelm.    Prickly-pear. 

These  three  species  of  cactus  are  found  on  the  dry  prairies  and  the 
broken  country. 

Umbellifera?. 

Polytainia  nuttallii  Dc. 

Everywhere  in  early  spring  (April  1). 
Feucedanum  foeniculaceum  Nutt. 
Feucedaneum  villosum  Nutt.  (April  1). 

Compositse. 

Erigeron  annuus  Fers.     Daisy  fieabane. 
Ambrosia  artemisiajfolia  Linn.     Hogweed. 
Xanthium  strumarium  Linn.    Cockle-bur. 

Too  common. 
Chrysanthemum  leucanthemum  Linn.    White  weed. 

A  pernicious  weed  everywhere. 
Krigia  virginica  Willd.    Dwarf  dandelion. 

Very  common,  usually  flourishing  best  in  the  middle  uplands. 
Helianthus  annuus  Linn.    Common  sunflower. 
Helianthus  orgyalis  Dc. 
Helianthus  grosse  serratus  Martens. 
Helianthus  maumiliani  Schrader. 
Helianthus  subcanescens  Gray. 
Solidago  nemoralis,  var.  incana,  Gray.    Goldenrod. 
Cincus  lanceolatus  Hofl^m.    Common  thistle. 

Common  on  broken  ground. 
Bidens  bipinnata  Linn.     Spanish  needle. 

Few  and  scattering. 

Lobeliacese. 

Lobelia  inflata  Linn.    Indian  tobacco. 
Common;  used  as  Indian  medicine. 

Oleacese. 

Fraxinus  americana  Linn.    White  ash. 

Moist  woods. 
Fraxinus  pubescens  Linn.     Red  ash. 

Common  along  streams. 

Asclepiadacese. 

Asclepias  comuti  Descaisne.    Common  milkweed. 
Asclepias  verticillata  Linn. ,  van  pumula  Gray. 
-13 
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Boraginacese. 

Echinospermum  floribundum  Lehm.    Beggar-lice. 
Echinospermum  lappula  Lehm. 
Echinospermum  redowskii  Lehm. 

The  three  lice-weed  species  are  very  common  in  the  wooded  dis 
Lithospermum  hirtum  Lehm.    Puccon. 

Common. 
Lithospermum  angustifolium  Michx. 

Same  as  L.  hirtum. 
Convolvulacese. 

Ipomoea  purpurea  Lam.    Common  morning-glory. 

Escaped  from  cultivation  (May  20). 
Ipomoea  leptophylla  Torr.    Wild  morning-glory. 

Common  along  watercourses. 
Solanacesd. 

Solanum  rostratum  Dunal. 

A  common  weeid. 
Verbenaceae. 

Verbena  hastata  Linn. 

Verbena  bracteosa  Michx. 
Labiatae. 

Isanthus  cseruleus  Michx.    False  pennyroyal. 

Common. 
Mentha  canadensis  Linn.    Wild  mint. 

Common. 
Hedonia  hispida  Pursh.    Pennyroyal. 

High,  sandy  points. 
Salvia  lanceolata  Willd.    Sage. 

Very  common. 
Monarda  punctata  Linn.     Horsemint. 

Very  common  in  the  valleys. 
Teucrium  occidentale  Gray. 
Nepeta  cataria  Linn.    Catnip. 

Not  common. 
Plantaginacese. 

Plantago  major  Linn.    Common  plantain. 
Amarantacese. 

Amarantus  albus  Linn.    Tumbleweed. 

Very  common. 
Chenopodiacese. 

Chenopodium  album  Linn.    Pigweed. 

Cultivated  grounds,  everywhere. 
Polygonaceae. 

Rumex  acetosella  Linn.     Sheep-sorrel. 
Rumex  venosus  Pursh. 

Occasionally  seen. 
Rumex  altissimus  Wood.    Pale  dock. 
Rumex  crispus  Linn.     Yellow  dock. 
Rumex  verticillatus  Linn.    Water  dock. 

Only  one  plant  of  this  species  was  seen. 


Botanical  Papers.  195 

^ristolochiaceee. 

Shepherdia  canadensis  Nutt.    Yellow  buffalo-berry. 

This  species  and  the  next  are  to  be  found  in  nearly  all  of  the  creek 
valleys  of  the  reservation.    The  fruit  is  used  much  by  the  Indians. 
The  whites  also  use  it  for  making  jelly,  which  they  highly  prize. 
Shepherdia  argentia  Nutt.    Scarlet  buffalo-berry. 
[Jtricaceffi. 

Ulmus  fluva  Michx.    Red  ehn. 

Common  along  streams.    It  grows  to  be  a  large  tree. 
Ulmus  americana  Linn.    White  ehn. 

Not  common. 
Celtis  occidentalis  Linn.    Hackberry. 
Cannabis  sativa  Linn.    Hemp. 

Grows  in  barn-yards  and  cultivated  bottom  lands. 
Humulus  lupulus  Linn.     Hop. 
Conmion  along  streams. 
Capuliferse. 

Quercus  obtusiloba  Wood.     Post  oak. 

Common. 
Quercus  macrocarpa  Michx.    Bur-oak. 

Banks.    This  species  furnishes  over  half  of  the  wood  of  the  region. 
Quercus  macrocarpa,  var.  depressa,  Engehn. 

A  dwarf  species  found  in  the  deep,  dry  streams  and  ravines.  It  ranges 
in  height  from  two  feet  to  four  feet. 

Salicacese.  * 

Salix  amygdaloides  Anders. 
Salix  rostrata  Richardson. 

Found  on  banks  and  at  the  water's  edge  along  streams. 
Salix  longifolia  Muhl. 

This  willow  is  found  principally  on  White  River  flat.    A  bunch  was 
found  at  the  Ring  Thunder  day  school. 
Populus  monilifera  Ait.    Cottonwood. 

Borders  of  streams. 
Populus  heterophylla  Wood. 
Same  as  P.  monilifera. 
Coniferse. 

Pinus  banksiana  Lambert.    Northern  scrub-pine. 

This  tree  is  occasionally  met  with  on  the  high  points  of  the  reserva- 
tion. 
Pinus  pondorosa  Dougl. 

This  tree  is  found  on  the  high  points  and  along  the  breaks  of  the  Loup 
Fork  (Arickaree)  formation. 
Juniperus  virginiana  Linn.    Red  cedar. 

Robison  bad  lands  and  on  all  the  other  Miocene  Clay  bad  lands  of  the 
reservation.  It  ranges  from  a  scrub  to  a  tree  twenty  to  forty  feet 
in  height. 

Iridaceae. 

Sisyrinchium  angustifolium  Mill.    Blue-eyed  grass. 
Common  (May  and  June). 
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9iejrwtStaam  aaeeps  Cav.    Bfaie-eyed  grmss. 
Sune  as  5.  flmcrostif  crfram. 

NaUKMKordnm  tMtMtxnn  Kunth.     False  garlic. 

Very  commoD  eveiywhere- 
Yaeea  ancrnatifolia  PorBh.    Bear-grass. 

Very  eomnKn,  especially  on  the  Miocene  formation. 
PolygonatoiD  giganteum  Deitrich.    Great  Solomon 's-seaL 

Common  on  low  ground  near  the  streams. 
Smikcina  stellata  Desf.    False  Solomon *s-seaL 

Common  in  low,  wet  places  ( May  1). 
Commellnaceifc. 

Tradescantia  virginica  Linn.    Spiderwort. 
JuneaceK. 

Jtmcus  eflTusus  Linn.    Common  rush. 

Typhacesi;. 

Typha  latifolia  Linn.    Cattail  flag. 
GramineaE;. 

Bromus  klamii  Gray.    Wild  chess. 
Setaria  glauca  Beauv.    Foxtail 

Common  in  cultivated  fields. 
Cenchrus  tribuloides  Linn.     Bur  grass. 

Sandy  soil,  found  principally  on  the  Arickaree  formation. 
Stifa  viridula  Tun.    Feather-g^rass. 
Agrostis  vulgaris  With.    Redtop. 

Scattering  here  and  there. 
Bouteloua  oligostachya  Torr.    Grama-gjass. 

Found  only  in  patches. 
Buchloe  dactyloides  Engelm.     Buffalo-g^rass. 
Elymus  canadensis  Linn.     Wild  rye. 
Poa  tenui  folia?.    Redtop  buffalo-grass. 

Very  common. 
Chrysopogon  nutans  Benth.    Wood-grass. 
Festuca  ovina  Linn.     Bunch-gn^'ass. 
Agropyrum  repens  Beauv.     Bluejoint. 
Calamagrostis  canadensis. 

Common  in  wet  places. 
Equisetacea*. 

Equisctum  arvense  Linn.     Horsetail. 

King  Thunder  Springs  and  in  all  the  low,  swampy  places  of  the  reser- 
vation. 
AgaricuH  compestris. 
Lycoperdon  gigantum. 
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VARIATIONS  OF  LATITUDE. 

^y  E.  HiliLLBR.  Unlv'eratty  of  Kansas.  Lawrence. 

'I'^HEKE  was  published  in  the  Astrojtomieal  Journal  of  No- 
-*-  vember,  1891,  an  article  on  "The  Variation  of  Latitude." 
Its  author  was  Mr,  S.  C,  Chandler,  an  American  ainateur  in  as- 
tronomy.  The  article  attracted  the  attention  of  the  astronomical 
world,  and  at  once  was  sabjeoted  to  fierce  criticism  from  almost 
every  quarter.  To-day »  however,  the  question  is  no  longer  an  open 
one,  for  those  who  assailed  it  have,  one  by  one,  accepted  it  as  es- 
tablished beyond  a  doubt* 

In  order  to  make  clear  what  is  to  be  said  on  the  variation  of 
latitude,  it  is  necessary  to  go  back  about  200  years,  to  ascertain 
what  was  known  and  what  was  done  along  the  line  indicated  by 
the  title  of  this  paper.  In  1593  there  was  bom,  in  8herboum, 
England,  a  child,  Jamea  Bradley  by  name,  who  was  to  become  one 
of  the  greatest  of  astronomers.  He  was  one  of  those  who  are  not 
content  simply  to  amuse  themselves  with  a  telescope,  but  rather 
had  the  ambition  to  do  earnest  work,  and  the  spirit  to  choose  a 
I  problem  which  his  predecesaors  for  more  than  a  century  had  failed 
to  solve. 

I  The  Copernican  theory  that  the  sun  is  the  center  of  the  solar 
ystem  and  that  the  earth  moves  round  the  sun  established  a  cor- 
esponding  apparent  change  in  the  places  of  the  stars.  The  ab- 
©noe  of  any  appreciable  change  in  the  ijosition  of  the  fixed  stars, 
rhen  observed  at  opposite  extremities  of  the  earth's  orbit,  was  one 
if  the  earliest  objections,  as  well  as  the  most  serious  one,  that  had 
been  urged  against  the  earth's  motion  ;  and  it  was  always  considered 
that  the  detection  of  such  a  change  by  observation  would  furnish  ab- 
solute proof  that  the  earth  is  not  the  center  of  the  solar  system.  In 
the  attempt  to  detect  the  annual  parallax  of  the  fixed  stars,  Bradley 
made  his  famous  discovery  of  the  aberration  of  light.  Its  dis- 
eovery  is  universally  regarded  as  one  of  the  most  important  ad- 

Nvances  ever  made  in  the  field  of  astronomical  science.  The  sa- 
l&aity  of  Bradley  in  the  establishment  of  this  law,  as  well  as  in  the 
ietection  of  its  physical  cause,  entitles  him  to  a  place  among  the 
greatest  philosophers  of  ancient  or  modem  times. 

While  at  work  iDvestigatiog  the  phenomenon  of  aberration,  Brad- 
ley found  that  some  stars  near  the  equinoctial  colure  had  a  greater 
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ohange  ot  decimation  than  a  mean  annual  precession  of  fifty  rain- 
utee  would  give.  But  on  observiDg  stars  near  the  eoletitial  colure^ 
the  change  of  declination  was  found  to  be  less  than  the  quantity 
due  to  the  same  value  of  preceeeion.  During  an  interval  of  five 
years,  he  found  eorae  of  the  stars  near  the  aobtitial  colure  had 
changed  their  declination  nine  or  ten  minutes  less  than  the  amount 
due  to  a  precession  of  fifty  minutes,  while  others  near  the  equinoctial 
oolure  had  an  equal  change  of  declination  in  the  opposite  direc- 
tioa*  Bradley  was  led  to  ascribe  the  phenoroenon  to  an  oscillation 
of  the  earth's  axis,  brought  about  by  the  disturbing  action  of  the 
moon  upon  the  earth's  equator.  He  saw  that  the  apparent  move- 
metits  of  all  stars  were  in  this  case  the  same,  and  he  knew  that  a 
movement  of  this  kind  can  be  referred  not  to  the  stars  themselves, 
but  to  the  plumb4ine  from  which  their  directions  are  measured.  He 
had  thought  out  the  possible  causes  of  such  a  movement  of  the 
plumb-line  or  of  the  earth  itself,  and  that  there  might  be  a  nutation 
which  would  go  through  a  cycle  of  about  nineteen  years,  the  period 
of  revolution  of  the  moon*s  nodes. 

At  the  end  of  nineteen  yBam  of  observation  Bradley  found  his 
conclusions  veri6ed,  and  his  second  great  discovery,  that  of  nuta* 
tiou,  was  established,  Had  he  lived  longer,  a  third  great  disco%"ery 
might  have  crowned  his  efforts.  He  had  presented  to  the  astro- 
nomical world  the  discovery  of  the  aberration  of  light;  he  had  die- 
covered  the  nutation  of  the  earth's  axis;  he  had  found  the  physical 
causes  of  these  two  phenomena ;  and  with  a  little  more  opportunity 
he  might  have  added  another  great  discovery,  namely,  the  variatioa 
of  latitude.  The  axis  of  the  earth  may  move  in  one  or  two  ways: 
either  it  may  point  to  a  different  star,  remaining  fixed  relatively  to 
the  earth,  as  In  the  case  of  nutation,  or  it  may  actually  change  its 
position  in  the  earth »  This  second  movement  was  not  discovered 
until  a  century  and  a  half  had  elapsed  after  the  death  of  Bradley. 
But  he  was  on  the  track  that  would  have  led  him  to  its  discovery. 
When  he  had  fuliy  established  the  priuciple  of  the  nutation  of  the 
earth's  axis,  he  found  that  there  was  concealed  somewhere  in  him 
new-found  theory  another  priuciple  or  residuum. 

Now,  as  to  the  change  of  position  of  the  earth  s  axis  in  the  vary 
body  of  the  earth  itself.  There  is  a  certain  star  in  the  northern 
heavens  called  the  pole  star,  and  at  any  particular  place  in  the 
northern  hemisphere  of  the  earth  this  st^r  is  constantly  seen  at  a 
definite  height  above  the  horizon,  which  is  the  latitude  of  the 
place.  With  a  telescope,  the  pole  star  is  found  to  be  not  absolutely 
stationary,  but  describes  a  small  circle  in  the  heavens  every  twenty- 
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foar  hours.  The  axia  of  the  earth  about  whioh  it  rotates  points 
to  the  center  of  that  little  circle,  and  any  change  can  therefore  be 
determined  by  observing  the  motions  of  the  pole  star.  It  is  found, 
too,  that  the  size  of  the  circle  increases  or  diminishes,  thus  indi- 
cating that  the  earth's  axis  is  pointing  farther  away  from  the  pole 
8tar,  or  nearer  to  it.  This  moveroent  is  due  to  preceseioUs  as  hae 
beeo  known  ever  since  the  daya  of  Hipparchit8.  The  circle  de- 
scribed by  the  present  pole  star  is  now  getting  smaller,  but  in  the 
course  of  years  it  will  increaae  in  sixe,  until  after  thousands  of 
years  it  will  cease  to  be  the  north  star.  Other  stars,  one  succeed- 
ing the  other,  each  at  about  twenty- three  and  one- half  degrees  from 
tthe  pole,  will  become  in  turn  the  pole  star. 
AgaiD,  the  center  of  the  circle  may  change  its  position,  and  no 
longer  be  at  the  same  height  above  the  horizon  of  any  given  place. 
If  this  is  true,  then  the  earth  s  axis  must  be  shifting  in  the  earth 
Itself;  in  other  words,  the  north  pole  la  not  remaining  in  the  same 
place,  If  the  change  in  position  should  ever  become  a  large  one 
terrestrial  climates  would  be  Bubject  to  very  great  changes ;  but  the 
truth  is  that  the  changes  are  small  and  the  effect  on  climate  is 
scarcely  appreciable,  Fifteen  or  twenty  years  ago  no  one  believed 
that  the  north  pole  of  the  earth  moved.  Even  thp  finest  astro- 
nomical observations  of  that  time  failed  to  detect  any  such  move- 
ment. Yet  we  have  reached  a  point  where  the  facts  clearly  show 
that  the  north  pole. does  move  — not  very  much,  but  still  to  an  ex- 
tent that  is  easily  measured  by  astronomical  observations* 

Mr  Chandler  found  that  there  is  a  revolution  of  the  earth's  pole 
in  427  days,  from  west  to  east,  with  a  radius  of  thirty  feet,  meas- 
ured at  the  earth's  surface,  He  assumed,  for  the  purpose  of  state- 
ment, that  this  is  '*a  motion  of  the  north  pole  of  the  principal  axis 
of  inertia  about  that  of  the  axis  of  rotation ;  the  direction  of  the 
former  from  the  latter  lay  towards  the  meridian  of  Greenwich  about 
the  beginning  of  the  year  1890.  This,  with  the  period  of  427  days, 
will  serve  to  fix  approximately  the  relative  poaitions  of  these  axes 
at  any  other  time  for  any  given  meridian,"  This  was  in  flat  con- 
triidiction  to  all  accepted  views.  The  only  period  in  which  tlie 
earth's  pole  could  revolve  was  believed  at  that  time  to  be  ten 
months.  The  radius  of  its  path  had  been  declared  to  be  insensible, 
and  now  comes  Mr*  Chandler  a£5rming  that  the  period  was  a  variable 
onCj  and  that  the  path  had  a  radius  of  thirty  feet. 

In  confirmation  of  his  theory,  an  examination  of  the  observa- 
tions of  a  German  astronomer,  of  Berlin,  furnished  Mr  Chandler 
another  fact,  namely,  when  the  Cambridge,  United  States^  latitudes 
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ware  the  BmalleBt,  thoea  of  Berlin  were  the  largest ;  that  ia  to  eajr,  if 
the  north  pole  moved  nearer  America,  it  must  move  further  from 
Europe ;  and,  on  the  other  hand,  if  further  from  America,  then 
nearer  Europe.  There  was  something  perplexing  about  theae 
movementB,  as  they  had  been  known  for  a  long  time,  but  no  eatia- 
factory  solution  had  been  given.  Mr.  Chandler  solved  the  problem, 
and  the  difficulties  were  removed. 

To  show  that  there  is  a  deviation  of  the  earth's  pole  from  Ita 
average  position,  two  tables,  prepared  by  Chandler,  showing  the 
distances  of  the  earth's  pole,  in  feet,  from  its  average  position,  are 
herewith  given,  each  representing  a  year's  obBer\^ationB.  The  elgtis 
plus  and  oiinus  indicate  opposite  directions  of  displacement.  The 
first  table  was  made  at  Washington,  D*  C,  and  the  other  at  Pulkowa, 
near  St.  Petersburg. 


December,  1864  ........  -2S  feet. 

March,  1865 -  1     '* 

June,  1B65 , .,  +15    ** 

Au^st,  1865.... +^    '• 

October,  1866...,,....  .  +11    " 

December,  186S.........  -17    " 


July,  1865,...,,....,....  -18  feet 

September,  1865 ........  +3    " 

November,  1865.... +26    "' 

►  February,  1866  .*-....,..  +18     ** 

June,  1866. .......  -11     *' 

July,  1866........ -16    '* 


The  figures  are  not  exact  in  every  case,  but  the  error  in  thera  is 
always  a  very  small  one.  Every  expert  astronomical  observer  knows 
how  difficult  a  matter  it  is  to  obtain  the  position  of  the  earth's  pole 
to  within  a  foot. 

Mn  Chandler's  investigation  of  the  results  reached  by  other  astron- 
omers, and  comparing  them  with  hie  own,  arrived  at  the  conclusioa 
that  there  was,  besides  the  vibration  of  the  earth's  axis  in  the  body 
of  the  earth,  also  an  increase  ia  the  period  of  polar  revolution*  At 
the  time  of  Bradley's  observations  the  period  was  shorter  by  about 
two  months  than  it  is  now.  Whether  this  movement  is  subject  to  a 
periodicity,  reaching  at  one  time  a  maximtim  and  then  a  minimum, 
IB  not  yet  determined,  But  it  is  certainty  known  that  at  timea 
there  are  very  irregular  movements,  due  to  some  cause  or  other^ 
followed  by  others  that  are  subject  lo  a  periodicity. 

Chandler  says:  **AnQther  characteristic  which  has  struck  my  at- 
tention, although  somewhat  vaguely,  is  that  the  variations  in  the 
length  of  the  period  seem  to  go  hand  in  hand  with  simultaneous 
alterationB  in  the  amplitude  of  the  rotation^  the  shorter  periods 
being  apparently  associated  with  the  larger  ooefficieute  for  the 
latter." 

Almost  all  of  the  aeries  of  observations  of  any  extent  which 
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have  been  examiQed  are  peculiar  in  that  they  manifest  the  period- 
icity quite  uniformly  and  distinctly  for  a  number  of  years,  then  for 
a  while  irregularly  and  obscurely. 

Simon  Newcomb,  one  of  the  greatest  of  living  astronomers,  in 
his  discussion  of  Chandler's  theory,  writes  as  follows  : 

**Mr,  Chandlers  remarkable  discovery^  that  the  apparent  varia- 
tions in  terrestrial  latitudes  may  be  accounted  for  by  supposing  a 
revolution  of  the  axis  of  rotation  of  the  earth  around  that  of  figure, 
in  a  period  of  427  days,  is  in  such  disaccord  with  the  received  theory 
of  the  earth's  rotation  that  at  first  I  was  disposed  to  doubt  its  pos- 
sibility.  But  I  am  now  able  to  point  out  a  ^fera  t^ausa  which  af- 
fords a  complete  explanation  of  this  period.  Up  to  the  present 
time  the  treatment  of  this  subject  has  been  this:  The  ratio  of  the 
moment  of  inertia  of  the  earth  around  its  principal  axis  to  the 
mean  of  the  other  two  principal  moments  admits  of  very  accurate 
determination  from  the  amount  of  precision  and  nutation.  This 
ratio  involves  what  we  might  call,  in  a  general  way,  the  solid  ellip- 
ticity  of  the  earth*  or  the  ellipticity  of  a  homogeneous  si>heroid 
having  the  same  moments  of  inertia  as  the  earth. 

**The  question  now  arises  whether  Mr.  Chandler's  result  can  be 
reconciled  with  dynamic  theory.  I  answer  tliat  it  can,  because  the 
theory  which  assigns  306  days  as  the  time  of  revolution  is  based  on 
the  hypothesis  that  the  eartli  is  an  absolutely  rigid  body.  But,  as 
a  matter  of  fact,  the  fluidity  of  the  ocean  plays  an  important  part  in 
the  phenomenon,  as  does  also  the  elasticity  of  the  earth.  The 
combined  effect  of  this  fluidity  and  elasticity  is  that  if  the  axis  of 
rotation  is  displaced  by  a  certain  amount,  the  axis  of  figure  will,  by 
changed  action  of  the  centrifugal  force,  be  moved  toward  coinci- 
dence with  the  new  axis  of  rotation.  The  result  is,  that  the  motion 
of  the  latter  will  be  diminished  in  a  corresponding  ratio,  and  thus 
the  time  of  revolution  will  be  lengthened.  I  think  the  result  of  in- 
vestigation will  he  that  the  rigidity  derived  from  Mr.  Chandler's 
period  is  bm  great  as  that  claimed  by  Lord  Kelvin  from  the  phe- 
nomena of  the  tides/* 

Mr.  Chandler  himself  says:  **It  is  unnecessary  for  the  purpose 
of  disposing  of  objections  to  insist  that  it  is  not  sufficient  to  show 
that  the  observed  variations,  attributed  to  the  unsteadiness  of  the 
earth's  pole,  are  near  the  limit  of  precision  attainable  in  linear 
different ial  measures,  and  in  the  indication  of  the  direction  of 
gravity  by  means  of  the  air- bubble  of  the  level;  or  to  show  that 
there  are  known  variations  in  divided  circles  and  in  levels,  depend- 
ent on  temperature  and  seasons*     Nor  need  we  even  urge  the  fact 
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that  a  large  portion  of  the  data  which  have  been  utilized  in  the 
present  researches  on  the  latitude  were  derived  by  methods  which 
dispense  with  levels,  or  with  circles,  a  part  of  them  indeed  with 
both,  and  yet  that  the  results  of  all  are  harmonious.  On  the  con- 
trary, let  us  admit,  although  merely  for  argument's  sake,  that  all 
the  known  means  of  determining  the  direction  of  gravity  are  sub- 
ject to  a  common  law  of  periodical  error  which  vitiates  the  result 
of  astronomical  observation,  obtained  by  whatever  methods,  and  in 
precisely  the  same  manner.  Now,  the  observed  law  of  latitude 
variation  includes  two  terms,  one  a  period  of  fourteen  months,  and 
the  other  of  twelve.  Since  the  phases  of  the  first  term  are  repeated 
at  intervals  of  two  months  in  successive  years,  and  hence  in  a  se- 
ries of  years  come  into  all  possible  relations  to  conditions  of  tem- 
perature dependent  on  season,  the  argument  against  the  reality  of 
the  fourteen  months*  term  absolutely  fails.'* 

Heretofore  the  observations  made  by  astronomers  in  Europe  and 
America,  in  all  of  which  there  was  some  puzzling  error,  were  im- 
mediately rectified  when  Mr.  Chandler  applied  his  new  rule  to 
them.  The  constant  of  aberration  has  been  wonderfully  improved, 
but  there  is  room  yet  to  secure  greater  accuracy. 

Again,  if  the  axis  of  the  earth  is  making  small  oscillations  of 
this  kind,  there  should  be  an  efiPect  upon  the  tides.  The  ocean 
should  feel  the  swinging  motion  of  the  earth's  axis  in  some  way. 
The  tidal  registers  show  that  there  is  a  distinct  eflFect.  The  rise  and 
fall  of  the  tide  are  only  a  few  inches,  but  they  are  evidences  of  an 
irresistible  character  that  the  earth  is  turning  around  in  an  unbal- 
anced vibration.  The  vibration  at  one  time  is  waxing  and  at  an- 
other waning. 

In  conclusion,  it  may  be  said  that  in  the  consideration  of  this 
subject  we  find  that  when  Bradley,  160  years  ago,  began  to  work 
out  the  problem  of  parallax,  he  was  led  to  the  discovery  of  the 
** aberration  of  light,"  and  finding  that  an  uncertain  element  per- 
sisted in  presenting  itself  at  every  turn  of  his  work,  he  was  led  to 
the  discovery  of  the  nutation  of  the  earth's  axis.  But  even  at  this 
point  he  found  another  difficulty  remaining  over.  Death  cut  short 
the  work  of  the  great  astronomer.  Twenty  years  ago  the  work  was 
resumed  by  an  American.  Now  it  is  an  accepted  fac£  that  not  only 
does  the  earth's  axis  spin  around,  according  to  the  theory  of  nuta- 
tion, but  there  is  another  and  stronger  motion  of  the  earth's  axis, 
and  that  is,  that  there  is  an  actual  change  of  the  position  of  the 
earth's  axis  in  the  earth  itself,  causing  the  latitude  of  the  earth  to 
change  at  every  point  on  its  surface. 
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THE  GENESIS  OF  OOLD  IN  MINERAL  VEINS  AND 
PLACERS. 

By  J.  T.  LovE¥rELL,  Topeka. 

T  N  our  limited  sphere  of  observation  we  can  know  but  little  of  the 
-^  internal  structure  of  the  earth.  Assuming  it  once  to  have  been 
a  molten  liquid  mass,  it  is  natural  to  conclude  that  the  denser  con- 
stituents  would  be  grouped  nearest  the  center,  and  as  the  earth 
cooled,  and  as  rifts  were  made  by  contraction  of  the  solid  crust 
down  to  the  liquid  interior,  the  molten  rock  extruded  through 
these  cracks  would  contain  more  of  the  heavy  metals.  Were  the 
fissure  deep  enough  the  outflow  might  be  metals  like  gold  or  plati- 
num, or  even  heavier  substances,  unknown  on  the  earth's  surface. 

The  hypothesis  of  a  liquid  interior  has  little  to  support  it,  and 
whatever  may  be  the  temperature  it  is  certain  that  the  earth's  in- 
terior is  a  mass  of  great  rigidity,  and  we  can  form  little  conjecture 
how  its  elements  are  combined  and  grouped. 

The  fact  of  rifts  in  the  crust  may  be  admitted,  and  that  these 
were  ways  of  exit  of  a  molten  magma  which  filled  the  crevices  and 
flowed  out  as  it  does  to-day  in  volcanoes. 

But  these  fissures  are  filled  not  only  with  igneous  rock  but  with 
materials  crystallized  out  of  solutions.  One  of  the  commonest  of 
these  crystallized  substances  is  quartz,  either  alone  or  intermixed 
with  oxides,  sulfides,  etc.,  of  various  metals,  or  with  the  metals  un- 
combined,  as  gold  and  silver.  The  solvent  which  carried  this  silica 
and  these  metals  is  doubtless  water,  which  comes  nearest  of  any 
liquid  to  being  the  universal  solvent.  In  explaining  earth  problems 
we  must  always  keep  in  mind  the  ever-present  water,  which,  first 
enveloping  the  earth  as  a  vapor,  must  have  been  continually  exert- 
ing its  solvent  powers  on  whatever  was  beneath  and  around  it.  Not 
only  does  it  act  on  surfaces  but  it  penetrates  the  interiors  of  sub- 
stances, and  its  energy  is  increased  by  the  gases,  such  as  chlorine, 
with  which  it  may  be  saturated,  and  by  the  high  temperature,  at 
which  it  must  always  have  existed. 

If  we  start  now  with  the  situation  when  the  igneous  rocks  and 
crystallizations  fill  the  fissures  and  outcrop  on  the  surface  of  the 
earth,  we  find  the  water  acting  in  another  role.  It  is  now  to  grind 
down  the  surface  by  glacial  action,  to  plow  out  the  valleys  by  ero- 
sion, and  to  sift  the  fine  from  the  coarse,  the  heavy  from  the  light, 
till  the  deposits  are  brought  to  their  present  condition.     The  gold 
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depmiiM  of  Cape  Nome,  of  the  Rand  and  of  Innomerable  plaeefs 
are  the  results  of  these  actione  of  the  watere  in  their  grinding*  cai- 
rying  and  sifting  capacity. 

Ae  already  intimated,  the  gold  found  in  quartz  fiaenre  irelna  may 
have  been  deposited  with  the  silica  from  the  water. 

We  may  inquire,  then,  whether  the  seas,  which  cover  a  large  part 
of  the  earth's  surface,  still  carry  gold  in  eolution. 

On  authority  of  the  EDglish  chemist,  Liversidge,  a  ton  of  sea- 
water  contains  on  an  a%^erage  one  grain  of  gold.  If  this  be  true, 
we  can  calculate  the  amount  of  gold  in  the  waters  of  the  sea* 
Chamberlain  and  Salisbury,  in  their  recent  text-book  on  geology, 
estimate  the  quantity  of  6ea> water  at  130G  quadrillion  tons.  Thie. 
then,  is  the  number  of  grains  of  gold  spread  abroad  in  the  sea. 
The  number  of  grains  in  a  cubic  foot  of  gold  is,  approximately, 
8,312,500,  The  total  number  of  grains,  divided  by  this,  gives 
15,639^2 18,045,  the  number  of  cubic  feet  of  gold  dissolved  in  the 
waters  of  the  sea.  This  more  than  equals  a  cube  of  gold  2500  feet 
on  each  edge.  _ 

This  universal  distribution  of  gold  in  water  la  accompanied  by^H 
its  almost  equally  general  occurrence  in  mineral  depoaila,  and  per-^^ 
haps  accounts  for  the  latter  fact.  In  studying  the  physical  aspects 
of  the  earth,  we  are  apt  to  look  upon  it  as  a  completed  structure, 
and  we  think  of  the  great  changes  revealed  to  us  in  geology  aa 
having  no  counterpart  in  the  present  time.  A  moment's  reflection 
will  convince  us  that  earth  changes  are  yet  going  on  by  which  the^ 
striicture  may  be  altered  as  much  as  it  has  been  in  past  eons. 

As  to  the  possibility  of  gold  veins  and  placers  being  even  now 
in  the  process  of  formation,  we  have  some  evidence  to  support  such 
a  hypothesis.  In  the  University  of  California  Bulletin,  vol.  4,  No. 
10,  John  A.  Reid  discusses  the  origin  and  genesis  of  the  Comstock 
lode.  He  treats  of  the  geological  formation  and  development  of 
the  Comstock  lode  mines,  and  comes  to  certain  conclusions  as  to  the 
part  water  has  played  in  the  "bonanzas"  of  these  rich  veins.  The 
primitive  vein  of  gold-bearing  mineral  has  bad  the  gold  leached 
out  of  it»  as  it  were,  to  be  redeposited  in  secondary  veins^  which  be- 
come thereby  extremely  rich  in  gold,  and  this  investigator  thinks 
the  process  may  be  still  going  on  in  the  deeper  levels  of  the  mine, 
He  finds  by  analysis  of  the  vadose  water  of  the  mine  a  percentage 
of  gold  greater  than  sea-water  contains,  and  the  deposit  of  the 
metal  in  newly  opened  fissures  ie  easily  seen  possible. 

What  is  going  on  in  the  Comstock  mine  may  have  its  oonnter- 
part  in  other  veins,  known  or  undiscovered,  and  suggests   the 
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thought  that  in  future  ages  gold  veins  may  be  worked  where  the 
gold  at  this  present  time  is  not  deposited. 

In  this  paper  the  inquiry  has  been  limited  to  gold,  but  it  is 
easily  seen  that  similar  conolusions  oould  be  reached  respecting 
other  metals,  and  that  water  has  had  an  important  part  in  determin- 
ing  the  location  and  condition  of  ore  deposits.  We  can  find  near 
the  surface  of  the  earth  all  the  material  needed  to  supply  the  min- 
eral veins,  and  it  is  unnecessary  to  suppose  that  the  heavy  metals 
must  have  come  from  great  depths. 
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THE  GAS-ENGINE  IN  THE  OOMMEROIAL  DEVELOPMENT 
OF  KANSAS. 

By  P.  F.  Walker,  Lawrence. 

^f  ^HE  state  of  Eansas  is  well  situated  with  referenoe  to  the  great 
-^  producing  sections  of  the  country  for  the  establishment  of 
important  manufacturing  interests  in  cotton  and  woolen  fabrics, 
boots,  shoes,  and  leather  novelties,  and  has  itself  mineral  resources 
of  various  kinds  not  yet  fully  developed,  and  which  are  now  being 
shipped  as  raw  rather  than  as  finished  products.  With  these  ad- 
vantages of  location,  and  native  resources  in  material  to  be  wrought 
upon,  are  valuable  deposits  of  coal,  oil  and  gas  for  fuel,  building 
materials  of  the  very  best  quality,  a  soil  capable  of  supporting  a 
far  greater  population  than  the  liveliest  imagination  has  pictured, 
and  a  climate  well  suited  to  attract  the  earnest  home-seeker.  The 
question,  then,  may  be  seriously  considered  if  a  fair  proportion  of 
these  raw  materials  may  not  well  be  expected  to  be  worked  upon 
liere  in  the  not  far  distant  future,  instead  of  their  being  shipped 
far  into  the  Northern  and  Eastern  states  and  then  back  again,  in 
great  part  for  final  consumption  by  those  who  are  working  to  send 
food  on  its  long  journey  to  pay  the  debt. 

There  are  three  conditions  which  must  be  favorably  met  before 
business  interests  of  the  kinds  indicated  can  be  successfully  estab- 
lished. When  once  it  is  demonstrated  that  they  are  favorable  here 
in  Kansas,  the  necessary  capital  will  come  unbidden,  and  there 
will  set  in  a  new  era  in  industrial  development.  These  three  con- 
ditions are :  First,  efficient  and  economical  transportation  facili- 
ties, both  to  the  mills  and  to  the  markets;  second,  a  supply  of 
competent  labor;  and,  third,  an  abundant  and  economical  source 
of  power.  Other  special  conditions  may  sometimes  arise,  as,  for 
instance,  the  necessity  for  a  supply  of  clear  water,  to  be  used  in 
the  manufacturing  process;  but  the  three  general  conditions  must 
always  be  met. 

In  respect  to  transportation  the  state  is  peculiarly  fortunate,  and 
better  conditions  could  hardly  be  desired.  This  is  especially  true 
because  of  the  fact  that  the  power  to  be  depended  upon  is  not  scat- 
tered over  the  country  at  falls  in  the  watercourses,  but  the  mills 
may  be  located  at  will  on  trunk  railroad  lines. 

The  labor  condition  is  a  serious  one.  Practical  mill  men  have 
expressed  the  opinion  to  the  writer  that  this  is  the  greatest  obstacle 
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be  overcome  in  looatiog  the  textile  mills  and  boot  and  shoe 
nanu factories  in  a  new  country^     Operatives  roust  acquire  a  cer- 
tain skilli  requiring  time  and  patience,  and  a  tolerable  acute  intel- 
lect, and  the  surroundings  in  which  they  work  are  trying  to  the 
constitution,  particularly  for  those  who  have  been  accustomed  to 
an  outdoor  lifo.     Those  who  have  been  reared  in  the  atmosphere  of 
jB  inllls — often  too  literally  so,  in  the  absence  of  restrictions  on 
child  labor — make  competent  workers,  but  they  shrink  from  going 
into  a  distant  field,  where  the  number  of  mills  is  small  and  changes 
of  situation  not  easily  effected,  since  they  are  inclined  to  make 
frequent  changes.     In  the  movement  to  establish  cotton- mills  in 
the  Houthern  seaboard  and  Gulf  states,  which  has  been  successful, 
Jependence  has  been  placed  on  the  white  people  of  tlie  mountain 
BCtions  to  supply  the  demand  for  labor.     It  seems  doubtful  if  there 
16  a  olasB  in  Kansas  that  w^U  take  kindly  to  the  work,  and  it  will 
ike  time  to  develop  a  mill  population. 

In  the  consideration  of  power  we  come  to  the  real  snbject-matto? 
of  this  paper,  The  demand  for  power  in  nearly  all  of  the  iodugtrieB 
eferred  to  is  considerable,  and  serious  variations  in  the  coat  of 
'power  affect  the  dividend-paying  possibilities  to  a  considerable  ex- 
lent.  For  illustratioD,  we  may  take  a  cotton- mill  of  50,000  spindles, 
which  will  produce  25,000,000  yards  of  dress  goods  of  average 
weight  per  annum,  and  compare  power  costs  when  driven  by  water 
power  and  when  driven  by  steam -engines.  This  mill  will  require 
in  in?eeted  capital  of  about  $750,000.  It  will  require  18lX)  horse- 
>wer  to  run  the  machinery.  The  average  cost  of  water  power, 
,  when  available  for  direct  application,  is  about  S12.50  per  horse- 
^^iDwer  per  year  at  the  New  England  mills,  giving  a  total  annual 
^Kost  of  $22,500*  For  the  steam-driven  mill  we  will  assume  a  first- 
^pfelaas  type  of  compound  condensing  engine,  good  boilers,  and  a 
high*grade  coal,  costing  $5  per  ton  delivered  on  the  boiler-room 
^nfloor.  The  first  cost  of  installation  will  be  about  $52  per  borse- 
P^iower — not  materially  different  from  that  of  the  water  plant,  Al- 
,  lowing  five  per  cent,  of  cost  of  machinery  to  cover  the  items  of 
depreciation  and  repairs,  a  fuel  consumption  of  two  and  one- fourth 
I  poo  ode  of  coal  per  horse-power  per  hour,  and  $3000  per  year  for  la- 
^H>or  in  the  engine- and  boiler-rooms,  we  have,  for  a  year  of  300  days 
^"of  ten  hours  each,  a  total  cost  of  nearly  $38,000,  which  is  Slo.oOO 
fc  moro  than  the  cost  of  water  power.  This  difference  is  2.1  per  cent. 
^Bpf  the  total  investment,  and  is  u  direct  inroad  on  dividends,  being 
^™ enough  to  effectually  prohibit  operations  in  many  cases. 
Now»  then,  what  ate  the  possibilities  here  in  Kansas? 
^14 
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Before  leaving  the  question  of  water  power  it  will  be  well  to  con- 
sider briefly  one  phase  of  the  matter  that  may  become  of  impor- 
tance.   Water-power  privileges  are  not  numerous  in  Kansas,  but 
there  are  a  few  points  where  power  in  large  amounts  could  be  pro- 
duced, and  from  it  electric  power  be  generated  directly  and  trans- 
mitted at  high  voltage  to  convenient  points  for  the  establishment 
of   mills,  where  it  can  be  used  through  the  medium  of  electric 
motors.     This  method  of  power  utilization  is  now  being  exten- 
sively employed  throughout  the  country,  and  a  plant  is  now  in 
process  of  construction  in  the  southeastern  part  of  Kansas  to  sup- 
ply power  to  three  different  towns  in  that  section.    With  this  form 
of  service,  assuming  that  the  central  plant  furnishes  power  to  the 
equivalent  of  three  mills  like  our  type,  and  that  power  is  transmitted 
twenty-five  miles,  the  increase  in  the  first  cost  of  the  mill  would  be 
about  $70,000,  this  being  approximately  one- third  of  the  cost  of  the 
electrical  machinery  and  building  at  the  central  station,  the  trans- 
mission line,  and  motors  to  run  the  mill.     The  increase  in  the  ac- 
tual cost  of  the  i>ower  will  be  made  up  of  two  items :  First,  the 
additional  water  power  to  make  up  for  the  losses  in  changing  to 
electrical  and  back  to  mechanical  power,  and  the  direct  loss  in 
transmission;  second,  depreciation  fiind  repairs  on  the   electrical 
equipment,  which  will  be  a  larger  amount  than  in  the  case  of  the 
steam  machinery.    Taking  the  power  loss  as  twenty  per  cent.,  we 
have  360  horse- power  at  $12.50,  or  $4500,  in  the  first  item.     De- 
preciation and  repairs  may  be  taken  at  six  per  cent,  on  $56,000, 
which  is  the  cost  of  the  electrical  machinery  alone,  giving  $3360  in 
the  second  item.     The  total  increase  of  power  cost  over  that  for 
water  power  applied  directly  is  thus  $7860,  or  about  one-half  that 
for  steam  power.    Dividends  must  in  this  case  be  paid  on  an  invest- 
ment nearly  ten  per  cent,  greater,  however,  so  that  the  actual  de- 
crease in  the  rate  will  be  nearly  1.5  per  cent.    Undoubtedly  thia 
figure  can  be  bettered  by  the  use  of  electricity  for  other  purposes 
than  running  the  machinery,  or  by  sale  to  other  parties.     This  is 
true   particularly  in  those  establishments  where  portions  of   the 
machinery  are  run  during  only  a  part  of  the  time,  since  individual 
motors  may  be  used  on  the  machines  or  groups  of  machines,  and 
so  save  the  power  to  drive  long  lines  of  idle  shafting.     In  fact,  it 
is  often  found  desirable  to  use  this  electric-motor  system  when  the 
power  plant  is  located  directly  at  the  operating  plant,  in  order  to 
save  driving  so  much  idle  machinery,  and  when  there  are  several 
buildings  this  system  is  by  far  the  best  possible  in  the  great  ma- 
jority of  cases,  whether  water  or  steam  is  the  prime  power. 
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In  this  state,  however,  the  power  to  be  depended  upon  is  that 
transformed  from  the  heat  energy  etored  in  the  fuels  that  are  avail- 
able through  the  agency  uf  some  form  of  heat  engine.  There  are 
two  general  elaBses  of  these  engines.  In  one  the  heat  of  the  fuel 
ie  applied  to  some  liquid,  ueaally  water,  in  a  aeparate  vessel,  or 
boiler,  and  the  vapor  thus  formed  is  led  to  the  working  cylinder  of 
the  engine,  where  it  gives  np  its  heat  to  produce  the  energy  of 
moving  machine  parte.  The  steam-engine  with  ita  boiler  is  the 
only  pracslical  example  of  this  class.  It  may  use  any  fnel,  as  coal, 
oiL  or  gas,  that  will  aupply  the  heat.  In  the  other  class  the  fuel  i» 
taken  into  the  working  cylinder  of  the  engine  proper  with  a  supply 
of  air,  and  there  burned.  The  heat  so  generated  ie  applied  directly 
to  the  air  present,  which  with  the  burned  gases  forms  the  working 
fluid.  Of  this  class  the  most  prominent  types  are  the  gas-engine, 
the  oil-engine  (using  crude  petroleum  directly),  the  gasoline-engine, 
and  the  kerosene-engine.  They  are  designated  as  internal-coin bus^ 
tion  engines. 

The  fuel  used  by  the  gas-engine  may  be  natural  gas,  artificial  gas 
from  the  producer  used  for  general  gas  production,  or  that  from  a 
special  form  of  suction -gas  producer,  in  which  the  engine  in  draw- 
ing in  its  fresh  charge  of  air  and  gas  furnishes  the  draught  nece&- 
sary  to  maintain  combustion  in  the  producer.  This  last  system  is 
becoming  popular,  due  to  its  economy  in  operation  and  the  coiia- 
paotness  and  unity  of  the  plant.  Several  electric  generating  plants 
using  Ihis  system  have  l>een  installed  in  this  state  during  the  last 
few  years,  and  more  are  in  process  of  erection*  The  fuel  used  in- 
the  producers  now  in  operation  is  anthracite  coal,  but  at  least  one 
company  is  now  perfecting  plans  for  a  producer  adapted  to  the  use 
of  the  bituminous  coal  mined  in  this  section  of  the  country.  This 
system  is  of  the  greatest  importance,  since  it  insures  the  perma- 
nence of  the  gas-engine  so  long  as  the  coal  supply  holds  out. 
Natural  gas  is  good  where  it  roay  be  had  and  as  long  as  it  lasts,  but 
it  can  hardly  be  conBidered  as  a  permanent  fuel,  and  could  not  be 
accepted  as  fulfilling  the  condition  for  an  abundant  source  of  power* 
The  oil-engine,  using  crude  petroleum  directly  as  a  fuel,  hae  beea 
brought  out  in  the  United  States  in  a  really  satisfactory  form  by 
only  one  company.  In  this  form  it  is  a  German  design,  controlled 
by  the  Diesel  Motor  Cumpauy,  of  New  York,  and  built  by  the 
American  and  British  Manufacturing  Company  in  Providence^  £, 
L  In  operation,  the  oil  is  pumped  under  high  pressure  into  th© 
engine  cylinder,  in  which  air  has  been  compressed  to  a  pressure  of 
500  pounds  to  the  square  inch.    The  oil  is  forced  in  against  this 
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pressure  in  sach  a  manner  that  it  is  sprayed  on  entering,  and  the 
high  temperature  prodaoed  in  the  air  by  the  compression  is  suffi- 
cient to  ignite  it.  Its  cycle  is  the  nearest  approach  to  the  ideal 
cycle  first  demonstrated  by  Camot,  the  distinguished  French  sci- 
entist and  engineer,  that  has  ever  been  secured  in  engineering 
practice.  The  engine  is  very  efficient  and  is  meeting  with  a  good 
demand,  mostly  for  use  in  electric-generating  plants,  which  is  the 
most  exacting  service  to  be  met.  So  long  as  the  petroleum  supply 
remains  abundant  it  must  be  considered  as  an  important  prime 
mover,  and  in  this  respect  is  far  superior  to  the  gas-engine  using 
natural  gas.  Since  the  fuels  used  in  the  two  remaining  types  of 
internal-combustion  engines,  namely,  gasoline  and  kerosene,  are 
products  of  petroleum  and  comparatively  expensive,  those  forms 
are  not  to  be  considered,  excepting  at  isolated  points  where  small 
powers  are  needed. 

As  machines  these  two  internal-combustion  engines  which  we 
'  may  consider  seriously  in  the  present  connection,  namely,  the  gas- 
and  oil-engines,  are  compact  and  well  constructed,  occupying  small 
space  in  proportion  to  the  power.  All  are  probably  familiar  with 
small  types  of  the  gas-engine,  and  it  'may  be  that  many  have  in 
their  minds  the  idea  of  a  small,  noisy,  and,  perhaps,  "cranky" 
affair,  which  features  are  sometimes  characteristic  of  the  type.  An 
inspection  of  a  large  modem  engine  would  do  much  to  dispel  that 
idea.  The  small  engine  usually  works  with  but  one  effective  im- 
pulse from  the  combustion  or  explosion  of  the  gas  in  two  cotnplete 
revolutions,  according  to  the  so-called  Otto  or  four-stroke  cycle. 
This  necessitates  a  very  heavy  balance-wheel,  and  increases  the 
difficulties  of  governing  the  speed,  but  it  is  very  generally  accepted 
as  the  best  method  of  securing  efficient  utilization  of  the  heat 
energy  of  the  gas.  When  large  powers  are  necessary,  two  or  more 
engines  are  usually  connected  to  the  same  shaft,  and  set  so  that 
their  impulses  alternate,  thus  securing  more  uniform  expenditure 
of  energy,  and  making  possible  extremely  accurate  governing  of 
the  speed.  Both  vertical  and  horizontal  types  are  successfully  em- 
ployed. 

The  latest  designs  of  large  power  engines  by  the  Westinghouse 
Machine  Company  are  strikingly  similar  in  general  appearance  to 
some  makes  of  tandem  compound  high-speed  steam-engines,  ex- 
cepting for  the  nature  of  the  valve  gear.  They  have  two  cylinders 
in  line,  witli  pistons  on  the  same  rod,  and  both  cylinders  double 
acting.  Hence,  instead  of  having  but  one  impulse  in  two  revolu- 
tions or  four  strokes,  each  cylinder  gives  one  impulse  every  two 
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Btrokes,  and,  both  together,  an  impulse  for  each  stroke,  or  two  for 
each  reTolution.  This  places  it  on  a  par  in  this  respect  with  a 
flingle-crank  steam<engine»  and  the  governing  features  are  good  for 
any  service.  In  the  largest  sizes  it  is  made  still  better,  however, 
by  having  two  cranks  and  rods,  with  two  pairs  of  cylindorfi,  the 
cranks  being  set  at  ninety  degrees  with  each  6ther,  by  which 
method  four  impulses  per  revolution  are  secured.  Engines  of  the 
»ingle-crtmk  type  are  made  in  powers  ranging  from  200  to  2000 
horse* power,  and  of  the  double-crunk  type  frocn  400  to  40(K}  horse* 
power.  Since  very  high  temperatures  are  produced  in  all  gaa- 
engines  during  combustion,  sometimes  as  high  as  2800  or  3(X)0 
degrees  Fahrenheit,  which  is  above  the  melting-point  of  cast  iron, 
water  circulation  in  all  parts  exposed  to  the  heat  is  necessary,  and 
in  the  double-acting  engines  this  cooling  of  the  enolosed  pistons 
prt-sents  some  difficult  features  in  design. 

The  Diesel  oit engine  is  built  in  vertical  form,  with  either  two 
ur  three  cylinders  and  sets  of  moving  parts,  and  in  general  appear- 
ance resembles  a  marine  steamengine.  Each  cylinder  is  single 
acting,  giving  one  impulse  in  two  revolutions,  so  that  the  engine  as 
a  whole  gives  either  one  or  one  and  one- half  impulses  per  revoluUon, 
which  insures  good  governing  features.  The  maximum  tempera- 
ture in  the  cylinder  is  not  far  from  1400  degrees  Fahrenheit,  which 
is  that  resulting  from  the  preliminary  compression,  since  the  ad- 
mission of  fuel  oil  is  so  regulated  that  it  burns  during  expansion 
without  rise  in  temperature.  The  engine  is  built  at, present  in 
sizes  ranging  from  75  to  225  horse-power,  but  may  be  readily 
doubled  up  on  the  same  shaft  and  so  double  the  range  of  power. 

As  efficient  converters  of  heat  into  mechanical  energy  these  en- 
gines may  well  be  studied  in  comparison  with  the  steam-engine, 
since  it  is  with  the  latter  that  they  come  into  competition.  In  this 
comparison  a  compound  condensing  steam-engine  will  be  taken  as 
the  type  representing  the  class  in  large  manufacturing  plants  and 
for  power-station  service.  A  good  type  of  steam-boiler  will  utilise 
from  70  to  75  per  cent,  of  the  beat  in  the  fuel,  as  equipped  and 
operated  in  first-class  establishments.  The  engine  of  the  kind  in 
(jueetion  will  utilize  from  14  to  15  per  cent  of  the  heat  conung 
to  it  in  the  steam  in  general  service,  or  10  to  11,2  per  cent-  of  the 
total  beat  value  of  the  fuel  burned.  The  bulk  of  the  remainder  of 
the  heat  is  carried  away  in  the  cooling  water  in  the  condenser 
and  up  the  flue  from  the  boilers.  The  gas-  and  oil-engines,  on  the 
other  hand,  work  with  a  thermal  efficiency  of  from  17  to  25  per 
cent.,  with  possibilities  of  still  better  results. 
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As  desirable  forms  of  prime  movers  in  commercial  plants  the 
gas-  and  oil-engines  must  be  subjected  to  complete  analysis  that 
shall  include  all  conditions  of  Rrst  cost,  depreciation,  repairs,  and 
labor,  as  well  as  fuel  cost.  This  we  will  now  proceed  to  do  with 
our  typical  cotton- mill. 

A  single  gas-engine  of  1800  horse-power,  to  use  natural  gas,  may 
be  purchased  for  about  $43  per  horse- power ;  foundations  will  cost 
about  $7;  making  the  total  cost  of  the  engine,  erected,  $50  per  horse- 
power, or  $90,000.  This  is  somewhat  less  than  the  average  first 
cost  of  a  water-power  plant,  but  the  diflFerence  is  not  likely  to  be 
enough  to  influence  appreciably  the  total  investment  in  the  mill. 
Depreciation  may  be  taken  at  four  per  cent,  and  repairs  three  per 
cent,  on  $90,000,  giving  $6300  annually.  Labor  for  attendance,  one 
man,  at  $750  per  year.  Gas  consumption  will  be  about  ten  cubic 
feet  per  horse  power  per  hour,  or  54,000,000  cubic  feet  per  year  of 
3000  hours.  With  gas  at  25  cents  per  1000  cubic  feet,  the  fuel  bill 
will  be  $13,500,  and  hence  the  total  annual  cost  of  power,  $20,550. 
This,  when  compared  with  the  preceding  calculations,  giving  $22,500 
for  water  power  and  $38,000  for  steam  power,  shows  well  for  the  gas- 
engine.  When  installed  with  a  suction  producer,  using  coal  for 
fuel,  conditions  will  be  different.  Actual  figures  for  cost  of  pro- 
ducers of  this  capacity  are  not  available,  but  §10  per  horse-power 
will  be  a  safe  figure,  which,  with  $2000  added  to  the  cost  of  the 
engine  to  provide  for  the  slightly  increased  size  necessary  when 
used  with  the  suction  producer,  makes  the  total  cost  of  the  appara- 
tus $1 10,000.  It  will  be  assumed  that  Arkansas  anthracite  coal  will 
be  used,  at  $0  per  ton,  and  that  the  rate  of  fuel  consumption  will  be 
1.25  pounds  of  coal  per  horse-power  per  hour,  which  is  a  liberal 
figure.  This  gives  3375  tons  of  coal  burned  per  year,  at  a  cost  of 
$20,250.  Depreciation  and  repairs  will  be  increased  to  seven  per 
cent,  of  $110,0(X),  or  S77(K),  and  labor  increased  by  two  men,  at  $450 
each  per  year,  making  total  labor  S1G50  per  year.  This  makes  the 
total  cost  of  power  $29,600  per  year,  or  §7100  more  than  the  cost  of 
water  power.  This  excess  is,  however,  but  forty- five  per  cent,  of 
that  occurring  with  the  use  of  steam,  and  is  §760  less  than  that 
with  water  power  with  electrical  transmission  and  motor  drive.  As 
already  noted,  however,  the  power  cost  with  the  latter  system  may 
be  reduced  under  favorable  conditions;  so  it  may  fairly  be  stated 
that  costs  are  about  the  same  for  the  hydro-electric  system  and  the 
gas-engine  with  suction  producer. 

The  first  cost  of  the  gas  equipment  is  $50,000  less,  however;  so 
that  there  would  be  a  difference  in  dividends  in  its  favor  of  over 
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0.5  of  one  per  cent,,  white  there  would  be  a  difference  of  less  than 
one  per  cent,  between  it  and  directly  applied  water  power  in  New 
England,  Freight  differences  on  raw  materials  would  probably 
more  than  counterbalance  this  difference,  so  that  the  cotton*mill 
in  Kaneae  will  be  on  the  same  plane  with  the  New  England  mill 
BB  betwen  power  cost  and  freight,  while  with  natural  gas  at  25  cents 
per  1000  cubic  feet  it  will  be  better  off  on  power  alone  by  0.2  of 
one  per  cent,  in  dividends* 

It  is  almost  useless  to  make  calculations  for  power  costs  from 
crude  petroleum  as  a  fuel  The  price  is  subject  to  great  fluctua- 
tion,  and  if  it  should  be  adopted  to  any  very  coneiderable  extent 
in  manufacturing  plants  it  is  extremely  doubtful  if  the  supply 
would  be  adequate,  in  view  of  the  great  demand  for  the  lighter 
distillates^  and  in  any  case  the  price  would  greatly  increase.  Un- 
der present  conditions  in  Kansas  it  offers  great  advantages  as  a 
6ut>stitute  for  coal,  especially  when  used  in  the  oil-engine. 

In  point  of  etconomy  in  fuel  consumption  there  can  be  no  doubt 
ae  to  the  superiority  of  the  gas*  and  oilengines  over  the  steaiu-en- 
ginep  This  does  not  mean  that  the  latter  is  to  be  at  once  relegated 
to  the  junk  heap,  however.  At  the  present  stage  in  the  develop- 
ment of  the  internal-combustion  engine,  its  small  finanoial  ad- 
vantage, as  shown  in  the  preceding  calculations,  is  often  offset  by 
the  practical  usefnlness  of  steam  in  auxiliary  service,  to  say  noth- 
ing of  the  advantage  accruing  from  the  familiarity  of  operating  en- 
gineers with  the  older  type, 

As  it  has  taken  a  century  and  a  cjuarter  to  develop  the  steam-en* 
gine  since  it  first  assumed  its  practical  form  in  the  hands  of  Watt; 
eo  must  more  time  be  given  to  perfect  this  later  type  of  prime 
mover  which  first  appeared  in  really  successful  operation  in  1H76* 
The  gas-engine  is  now  passing  through  a  transitional  period,  while 
it  is  coming  into  prominence  as  a  real  factor  in  the  larger  business 
interests  of  the  world.  The  new  form  of  Westinghouse  engine  al- 
ready described  shows  the  manner  in  which  the  type  is  progressing, 
following  instinctively  the  path  of  progress  marked  by  the  steam- 
engine,  but  standing  as  a  more  economical  machine.  It  is  moving 
far  more  rapidly  than  did  the  steam  machine,  and  even  now,  as  the 
latest  and  most  improved  steam  motor,  the  turbine,  is  being  per- 
fected and  successfully  established  as  a  positive  step  in  advance, 
prominent  European  scientists  and  at  least  one  of  the  prominent 
engine* building  corapanies  of  this  country  are  working  on  the  gas- 
turbine,  which  we  may  expect  to  see  making  its  appearance  in  the 
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near  future  as  the  latest  and  most  refined  result  of  soientific  engine 
designing  of  the  age. 

The  commercial  development  of  Kansas  of  which  we  speak  be- 
longs to  the  future,  perhaps  not  far  distant.  The  present  narrow 
margin  in  favor  of  the  gas-engine  will  be  made  larger  as  time  goes 
on,  principally  by  a  reduction  in  the  fixed  charges  for  depreciation 
and  repairs,  resulting  from  standardized  forms  and  lower  first  cost, 
since  the  present  prices  for  the  engine  are  abnormally  high.  Op- 
erating engineers  are  gradually  becoming  acquainted  with  it,  which 
in  itself  will  insure  increased  favor,  and  there  can  be  no  doubt  but 
that  in  this  form  of  motor  Kansas,  and  other  similarly  situated 
states,  will  find  the  source  of  power  that  will  serve  in  the  perma- 
nent advancement  of  the  manufacturing  interests. 
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NOTE  ON  CERTAIN  FORMULAS  FOR  THE  DESIGN  OF 
REENFOROED  CONCRETE  BEAMS. 

By  A.  K.  Hubbard.  Lawrence. 

IN  chapter  II  of  the  book  on  Reenforced  Concrete,  by  A.  W. 
Buel  and  C.  S.  Hill,  some  formulas  and  deductions  are  given 
which  are  incorrect.  It  is  the  object  of  this  paper  to  point  out  the 
mistakes  in  these  formulas  and  deductions,  and  to  illustrate  the 
errors  involved  by  numerical  examples. 

Before  proceeding  to  a  consideration  of  the  formulas,  it  will  be 
well  to  notice  the  assumptions  on  which  the  formulas  are  based.  It 
is  not  proposed  to  enter  into  any  discussion  concerning  the  correct- 
ness of  these  assumptions : 

1.  The  strain  of  any  fiber  is  directly  proi)ortional  to  the  distance 
of  that  fiber  from  the  neutral  axis  of  the  beam. 

2.  The  stress  in  any  fiber  is  proportional  to  its  distance  from  the 
neutral  axis. 

3.  Any  variation  of  stress  or  strain  near  the  reenforcement  ib^ 
neglected. 

Referring  to  figure  1,  the  author  uses  the  following  notation : 

M  =  bending  moment  in  inch-pounds. 

1  =  length  of  beam  in  inches,  center  to  center  of  supports. 

h  =  depth  of  beam  in  inches,  out  to  out  concrete. 

b  =  breadth  of  beam  in  inches. 

A  =  total  area  of  cross-section  of  beam  =  hb. 
A.  =  area  of  steel  reenforcement  in  tension. 
A.»  =  area  of  steel  reenforcement  in  compression. 
Ac  =  A—  (A.  -h  Ai*)= area  of  concrete. 

X  =  distance  from  neutral  axis  to  outer  compression  fiber  of  concrete. 

y  =  distance  from  neutral  axis  to  outer  tension  fiber  of  concrete. 

u  =  distance  from  neutral  axis  to  outer  compression  fiber  of  steel. 

z  =  distance  from  neutral  axis  to  outer  tension  fiber  of  steel. 

t  =  distance  from  neutral  axis  to  center  of  steel  sections  in  compression. 

v  s=  distance  from  neutral  axis  to  center  of  steel  sections  in  tension. 

y  =  z-|-d;    x  =  u-|-d>;    h  =  x-|-y;    hi  =  u-hz;    hi»  =  t-hv;    y  =  v-|-di; 
x  =  t  +  di». 
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I  =  moment  of  inertia  of  reenf  orced  beam  about  its  neutral  axis  s&  h  +!•.  ^ 

!■  =  moment  of  inertia  of  steel  about  neutral  axis  of  beam. 

Ic  =  moment  of  inertia  of  concrete  about  neutral  axis  of  beam. 

Et  ==  modulus  of  elasticity  of  steel. 

Ec  =  modulus  of  elasticity  of  concrete. 
E, 

"=e; 

f  •  =  maximum  intensity  of  tensile  stress  in  steel, 
f n^  =  maximum  intensity  of  compressive  stress  in  steel, 
fc  =  maximum  intensity  of  tensile  stress  in  concrete, 
f c^  =  maximum  intensity  of  compressive  stress  in  concrete. 
Lt  =  load  sustained  by  steel. 
Lc  =  load  sustained  by  concrete. 

s  =  proportion  of  load  sustained  by  steel. 

c  =  proportion  of  load  sustained  by  concrete. 

The  steel  reenforcement  may  consist  of  one  or  any  number  of 
bars,  of  any  cross-section  on  both  sides  of  the  neutral  axis  or  on 
the  tensile  side  only. 

After  stating  a  number  of  formulas  relating  to  the  bending  mo- 
ment on  beams,  which  have  no  bearing  on  the  subject  of  this  paper, 
the  author  gives  these  formulas  without  any  deductions: 


(/)         y=]^'  +  [Asd,^-hA.Hh-diM^](e-l)|- 
+  |A  +  (A.-hA.M(e-l)] 

(2)  x  =  h-y 

(3)  z  =  y-d 

(4)  u  =  x-di 

{o)         v  =  y  — di  where  di  =  d-|-  radius  of  steel. 
{0)         t  =  x  — di^  where  di*      d^-|-  radius  of  steel. 

('r\  I-  =  AmV'^  ~I~  A^^t'^  4-    (  ^^^  moments  of  inertia  of  the  steel  hars  about  their  in- 

'  TV       dividual  neutral  axes,  which  may  be  neglected  for 

small  rods  without  appreciable  error). 


(»)         I,  =  f'-(A.v.+  A..') 
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The  distribution  of  the  load  between  the  concrete  and  the  steel 
-will  be : 

-      V  Lc         Eclc  Ic 

ilO)         0  =  7^  and  8=  7^ 
^      '  1+g  l+g 

(11)  M=  — 

zs 

(12)  M=^ 

us 

(13)  '    M=^-^^ 

yc 

{14)        M=^-^- 


If  fc=0,  that  is,  if  the  concrete  does  not  resist  tensile  stresses — 
the  condition  that  exists  after  the  concrete  has  failed  in  tension,  but 
before  the  ultimate  resistance  of  the  reenforced  beam  has  been 
reached — we  have :    (15) 


x=--^(A.  +  A.^JH-\—    b.'         +-^|A.WH-As(h^^+di^)J 

bx' 
{16)         Iv=  — ,  nearly,  if  As  and  As^  are  small. 
3 

(77)         I,  =  A,v,H-A„H2.  nearly. 

If  As^=0,  that  is  if  the  steel  reenforcement  is  on  the  tensile  side 
of  the  neutral  axis  only, 


bx* 
{19)        Ic=  — ,  nearly,  if  A„  is  small. 

o 

{20)         I«  =  A,v^  nearly. 


220  Kansas  Academy  of  Science. 

Proceeding  now  to  an  examination  of  some  of  these  formulas  in 
detail,  a  value  for  y  of  (1)  can  be  found  as  follows : 

If  the  rods  are  small,  fg  and  f,^  may  be  taken  as  the  intensity  of 
stress  throughout  the  entire  section  of  the  rods  in  tension  and  com- 
pression, respectively. 

For  equilibrium : 

The  sum  of  the  compressive  stresses = the  sum  of  the  tensile 
stresses,  or  symbolically, 

Fc=Ft  (1) 

Let  Cc  and  Ct  equal  the  compressive  and  tensile  stresses  in  a 
concrete  beam  of  the  same  dimensions  as  the  reenforced  beam. 

Let  Sc  and  St  equal  the  excess  of  stress  in  the  steel  over  that  in 
the  same  area  of  concrete  in  the  same  position  in  the  beam. 

Then  (i)  may  be  expressed 

C,H-Se  =  Ct+St  (a?) 

NowCe=-^  (S) 

Se  =  f,^A«^-(^fe^)A,^  U) 

Substituting  these  values  in  (i?) 
^-f  +  [f..A,.-  (^  f..) A  >  J  =  ^  +  [U.-  (^-^'f.) A.]       (7) 

Now,  since  by  our  assumption  the  strain  in  any  fiber  is  propor- 

F      XE 
tional  to  its  distance  from  the  neutral  axis,  and  since  -  =  —- ,  X 

A       1 

A  and  1  remaining  the  same  for  either  material  at  a  given  position 

F  ' 

in  the  beam,  -  must  vary  as  E,  A  representing  any  area  under  con- 

sideration. 
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F 
Now  for  steel  in  tension  t  =  f « 

F 
For  steel  in  compression  -  =  f  g^ 

For  concrete  in  tension-  =.-      *fe 
A        y 

F      X— di* 
For  concrete  in  compression  -  = f  e^ 

at  those  distances  from  the  neutral  axis  at  which  the  reenforcing 
rods  are  placed. 

£h En 

From  the  foregoing:  x  — di»    j         ""  Ec 

3  »!• 


X      'c 

X-dl 
X 

;Ve 

since 

Ec 

or     f,i=: 

Similarly     fj,^^ ^f^.e 

Substituting  these  values  of  f^^^  and  fg  in  (7)  we  have : 


bxfc^ 
2 


+  A.'[^-^f.Me-l)]  =  '-f+A.[^-:^'fe(e-l)]  (.) 


Dividing  by  f©^  and  remembering  that  f]  =  ~^ 

Or. 

^+A..(x-d,')  (e-l)=^f +A.(y-d,)  (e-l)  (y) 

Substituting  for  x,  its  value  h— y 
b(h-y)«+2A.'(li-y-di')(e-l)  =  by»+2A,(y-d,)(e-l).      (W) 

Solving  this  equation  for  y  gives 

^'+[A^,+A.>(h-di')]  (e-l) 
^"  A+(A.+A.>)(e-1) 

which  is  the  correct  value  of  y. 
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This  formula  may  be  deduced  very  simply  in  another  way  from 
the  well-known  theorem  that,  with  both  stresses  and  strains  propor- 
tional to  the  corresponding  distances  from  the  neutral  axis,  the 
neutral  axis  must  pass  through  the  center  of  gravity  of  a  homo- 
geneous section.  To  bring  our  non-homogeneous  section  under 
this  theorem,  we  must  replace  the  steel  by  concrete,  and  also  add 
enough  concrete  at  the  same  distance  from  the  top  and  bottom  of 
this  beam  to  take  the  excess  of  stress  in  steel,  over  that  taken  by 
the  concrete  in  its  place.     (See  fig.  2.)     The  unit  stresses  in  the 

steel  are  f,i=e^^^^fc^  and  U=e^^^U.    The  total  stresses  taken 

X  y 

by  the  steel  are  f,»A,»=ei^fc»A,»  and  f,A,=e5^f,A,. 

X  y 

The  unit  stresses  in  the  concrete  at  this  same  position  are 


^^liiiV  and  y=^f. 


y    ' 

So  the  stresses  taken  by  the  concrete  replacing  the  area  of  the 
steel  will  be 

"^Z^tM,'  and  L-±t,A, 
X  y 

Henoe,  denoting  by  A,'  and  Ae  the  additional  area  of  concrete 
in  oompreBsion  and  tension,  we  have 


A'  =  . 


e^fe'A.'-  il^f,'A.« 


x-d.' 


=  (e-l)A.» 


X 

and  Ac=  (e  —  l)Aa.     Taking  moments  about  the  bottom  of  the  sec- 
tion, we  have,  for  the  position  of  the  center  of  gravity  of  this  area, 

_-^  +  (e-l)A.'(h-d.')  +  (e-l)A,d, 
bM-Te-l)A.'  +  (e-l)A, 


or, 


^V[A.d,+A,'(h'-d,')](e_l) 

A+(A,+A,>)(e-1) 
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'^ 


N- 


T 


^~T 


'-h^( 


18 

_4_ 


i t 


N- 


— z:     o      o 


•9<: 


^-c 


Fig.  1. 


4M~.X 


o     znzn 


I 


Fig.  2. 

Comparing  this  with  the  author's  formula  (i),  we  notice  that 
the  terms  di  and  h^— di^  are  raised  to  the  second  power,  and  that 
the  sign  of  addition  between  the  two  main  terms  should  be  re- 
placed by  a  sign  of  division.  The  latter  is  a  mere  misprint,  as  is 
evident  from  an  illustrative  example  worked  out  on  the  succeeding 
page  in  the  book.  But  the  exponent  is  retained  in  this  same  ex- 
ample, showing  that  it  is  designed  to  be  there.  The  numerical 
significance  of  the  mistake  may  be  shown  by  an  example. 

Consider  a  beam  4  inches  wide  and  16  inches  deep.  Let  there 
be  a  rod  1  inch  in  diameter,  so  placed  that  its  center  is  1^  inches 
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from  the  top  of  the  beam,  and  a  similar  rod  at  the  same  distance 
from  the  bottom.  Then  b=4,  h  =  16,  di=dii=lj,  A.=A.^  =  .7854 
fiq.  in.  Assume  E,  =  29,000,000  and  £«= 2,900,000.  Then  e  =  10. 
Substituting  these  values  in  the  author's  formula  (1),  we  have : 

4x  Y"+  I  •  7854(1.  5)24-.  7854(14.  5)2 19 

""  64  4- (1.5708)9 

=  25.8  inches.  Substituting  these  same  values  in  our  new  formula, 
we  have 

'     44-^4- r.7854xl.54-.7854X  14.  5I9 

y= — L J— =  8" 

64  4-(1.5708)X9 

which  is  the  correct  result,  since  our  beam  was  assumed  symmet- 
rical. Probably  the  reason  that  the  author  did  not  discover  such 
an  obvious  mistake  is  because  he  assumed  in  his  numerical  ex- 
ample a  beam  having  no  reenforcement  on  the  upper  side.  And  it 
is  in  the  square  of  the  large  term  h  — di^  that  the  greatest  error  ap- 
pears. Now,  in  the  case  of  a  built-in  beam,  reenforcement  would  be 
put  in  the  top  of  the  beam  for  at  least  part  of  its  length. 
The  next  formula  that  requires  comment  is  formula  {8) 
bh3 


Ic.= 


12 


.(A«v^4-AeH2) 


This  should  be  le-^'  +bh  (I - y)'  _  (AsV^+A«H^) 

That  is,  in  order  to  subtract  one  moment  of  inertia  from  another 
we  must  have  them  about  the  same  axis.  From  the  moment  of 
inertia  of  the  entire  area  about  its  center  of  gravity  the  author  sub- 
tracts the  moment  of  inertia  of  the  steel  about  the  neutral  axis  of 
the  beam.  This  is  correct  only  when  these  two  coincide.  And 
this  is  not  generally  the  case.  The  extra  term  may  or  may  not  be 
a  negligible  quantity. 

If  we  omit  the  rod  in  the  upper  part  of  the  beam  of  our  preced- 
ing example,  we  have  b=4",  h  -16",  As^.7854  sq.  in. 

As*-o,  di     IV'ande-lO. 

^-^V  [.7854x1.5x9  I 

y !-  -7.37" 

044..7854X9 

V  3:y_di^r.37  — 1.5-^  5.87" 
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whence,  asing  the  author's  formula, 

I,=  l^'_.7854x  (5.87)^  =  1365-27  =  1338 
~_y=8-7.37  =  .63" 

(h         \2 
—  —  y  j  =64x  .63^=  25,  which  shows 

that  the  missing  term  is,  in  certain  oases  at  least,  about  as  important 
as  the  second  term  of  the  formula  given. 

The  next  formula  to  which  we  direct  attention  is  formula  {15). 
We  wiU  apply  the  second  method  used  in  deducing  formula  (i). 
Now,  however,  we  shall  take  moments  about  the  top  of  the  beam 
instead  of  the  bottom. 

Ae^=the  area  to  be  added  to  take  the  excess  of  stress  in  steel  in 
compression  =  ( e  —  1 )  A^^, 

A«  =  the  area  to  be  added  to  replace  the  steel  in  tension  ^eAg. 

eA.+  (h^'+di^)  +  (e-l)  A,Mi^+  ^  =x[eA.+  (e-1 )  A.^+bx] 

,     2[eA«4-(e— l)A.^]x  ^  2eA,(h"+diO  4-2(e-l)A.^di^ 
f+  b  »  b 

whence 

__     e(A«^A,^)~A,^ 

^-~  b 


[e(A,H-A,0-A,i] 

\  b» 


^    .^^,.„  ,  .>,  )-A,>]«       2e[A,(h"H-di0  4-A,W]-2A,^di' 


The  difference  here  is  not  large  unless  A^^  is  large.  And  generally 
if  the  concrete  did  not  take  tension,  all  the  reenforcing  would  be 
on  the  lower  or  tensile  side  of  the  beam.  But  in  formula  {1)  the 
author  multiplies  his  areas  by  (e  —  1 ) ;  so,  to  be  consistent,  he  should 
do  the  same  here  for  the  area  in  compression. 

We  have  not  discovered  any  further  .errors  in  this  set  of  formu- 
las. There  is,  however,  an  important  error  in  their  application  to 
which  we  wish  to  call  attention.     The  author  uses  this  example : 

"What  is  the  safe  bending  moment  for  a  reenforced  concrete 
beam  16  inches  deep,  4  inches  wide,  having  one  steel  rod  I  inch 
in  diameter  on  the  tensile  side  only,  so  placed  that  the  center  of 
-15 
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the  rod  is  1^  inohes  above  the  bottom  of  the  concrete?  The  re- 
sistance of  concrete  to  tensile  stresses  is  neglected.  t^=:^100^  ^= 
3,600,000,  E.=29.000.000." 

Following  is  the  author's  solution  of  the  problem  : 

"From  equation  {J8)  we  have 


8.06      ^^  64.89X0.36      16.11^^     -.^ 

^=-i:rx°-^+\ — re — +— o-6xw.5 

=  - 1.209  +  Vi.46+35.04  =  4.833"' 


"From  equation  (19)  we  get 

1.=  ^-^^  =150.52 

and  from  equation  {20) 

I,  =  93.45x0.6  =  56.07. 

"Since  all  the  tensile  stresses  are  carried  by  the  steel,  and  all  the 
compressive  stresses  by  the  concrete,  and  since  the  tensile  stresses 
must  balance  the  compressive  stresses  to  fulfil  the  conditions  of 
stability,  we  have  c= 8=0.5,  and  from  equation  (i^)  we  obtain 

M  =  i^^  =  43.601.9  inch-pounds." 

This  solution  is  correct  up  to  the  words,  "we  have  c=s=0.5." 

This  conclusion  does  not  in  general  follow  from  the  statement 
preceding  it.  It  will  follow  when  v=%x,  and  only  then;  for,  if 
the  stresses  in  tension  and  compression  are  equal,  their  lever  arms 
must  be  equal  in  order  to  produce  equal  moments.  The  tensile 
stress  is  evidently  applied  at  a  distance  of  v  from  the  neutral  axis. 
The  compressive  stress  increases  from  0  at  the  neutral  axis  to  t^^ 
at  a  distance  x  from  the  axis.  So  its  point  of  application  must  be 
at  a  distance  of  %x  from  the  neutral  axis.  This  condition  does  not 
obtain  in  this  case. 

Further,  we  should  obtain  the  same  moment  from  the  use  of 
equation  ( ii )  as  from  equation  ( i4  )• 
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To  use  equation  {11)  we  must  compute  f,  and  z  (=v  approxi- 
mately) 

v=h-x-di=16-4. 833-1. 5=9. 667" 

f.=e-Jfe^=8.06xj7|^x700=ll,284. 

Substituting  these  values,  and  s=0.5  in  formula  {11)  we  have 

^     56.07X11284     .o^q„.  .     ,  ., 

^^=  9,667X0.5  =130,875  inoh.pounds. 

The'correct  solution  is  as  follows : 

From  {9)    g=  —  =      ^^'^^     =  .333. 
^   '     K      gl^      8.06X56.07 


From  (iO)      o=-^— =-^^-=0.25  and  s=-^^=0.75. 
^^  iXg      1.383      ^•^*'**"^»      1.333 


Substituting  these  values  in  {14)  and  (ii),  respectively,  we  get 
which  are  the  same,  except  for  the  slight  difference  due  to  decimals^ 
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EXAMDIATIOH  OF  COAL-DUST  AFTER  EZPL0SI0H8  DT 
MIHBS  OF  80UTHEA8TEBH  KAHSA8. 

Bt  EnmAMD  Babtow.  UnnrcrBtr  of  IlIiiioiK.  CrImiM.  IIL.  read  befar«  the  Aeadmar 
December  U  Vni. 

TV'^ILE  investigating  the  effects  of  coaI>mine  expIoaionB  in  the 
▼  ^  mines  of  sontheastem  Kflnww,  in  Febraary,  1905, 1  oollected 
two  specimens  of  coal-dost  showing  the  effect  of  the  heat  of  the 
explosion.  This  coal-dost  was  on  the  sides  of  the  timbers  towards 
the  explosion,  and  evidently  had  been  carried  throogfa  the  air  by 
the  force  of  the  explosion.  The  intense  heat  had  apparently  par- 
tially melted  the  particles  of  dost,  caosing  them  to  stick  together 
and  to  adhere  to  the  sopports  and  to  the  sides  of  the  mines  near 
the  spot  where  the  explosion  originated.  The  coating  of  dost  was  at 
least  one-qoarter  of  an  inch  thick.  In  this  paper  are  shown  oom- 
parative  analyses  of  this  dost  and  of  the  coal  collected  from  the 
respective  mines,  in  an  endeavor  to  show  the  effect  of  intense  heat 
of  the  explosion  on  the  coal. 

Specimen  of  dost  No.  la  was  taken  from  the  J.  H.  Bennett  CSoal 
Company'^s  mine  No.  1,  two  and  one  half-miles  northwest  of  Weir 
City.  In  this  mine  an  explosion  occored  Janoary  26,  1905.  Two 
shot-firers  lost  their  lives  and  the  interior  of  the  mine  and  the 
shaft  were  considerably  damaged. 

Specimen  of  dost  No.  2a  was  collected  on  Febroary  24  from  mine 
No.  1  of  the  Devlin  &  Miller  Coal  Company's  mines,  near  Fron- 
tenac,  six  miles  north  of  Pittsbarg,  Ean.  In  this  mine  two  explo- 
sions occorred,  on  February  1  and  9,  1905,  in  which  two  shot-firers 
lost  their  lives.  The  interior  workings  of  the  mine  were  badly 
damaged,  but,  owing  to  the  greater  development,  the  explosion 
spent  itself  before  reaching  the  shaft. 

Specimen  of  coal  No.  1  W8i8  collected  from  the  J.  H.  Bennett 
Coal  Company's  mine  No.  1  by  Mr.  James  A.  Orr,  state  mine  in- 
spector of  Kansas.  Specimen  of  coal  No.  2  was  taken  by  the 
writer  from  the  Devlin  &  Miller  Coal  Company's  mine  No.  I,  from 
the  room  in  which  the  explosion  of  Februarj'  9  is  supposed  to  have 
originated. 

In  the  specimens  of  coal  and  dust  thus  obtained  determinations 
of  moisture,  volatile  and  combustible  matter,  fixed  carbon  and  ash 
are  made  according  to  the  methods  described  in  volume  III  of  the 
University  Geological  Survey  of  Kansas,  page  272. 
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For  the  sake  of  oomparison  of  methods,  we  have  added  the  resalis 
of  a  few  analyses  of  Kansas  coals  from  neighboring  mines,  made  by 
Dr.  W.  R.  Crane,  and  recorded  on  page  278  of  volume  III  of  the 
University  Geological  Survey  of  Kansas. 


Na 

Name. 

Moisture. 

Volatile 
and  com- 
bustible. 

Fixed 
carbon. 

Ash. 

1 
la 

8 

J.  H.  Bennett  Coal  Comimny  No.  1.  coal 

J.  H.  BenneU  Coal  Company  Na  1,  dust. . . . 
Coal  from  neishborinff  mines.  Weir  City, 

Kan.: 
Kansas  A  Texas  Na  18 

1.84% 
1.45 

8.67 
3.16 
2.34 
2.63 
8.14 
2.67 
2.68 

40.65% 
28.12 

36.96 
89.21 
86.88 
88.80 
84.87 
36.34 
86.73 

69.26% 
61.03 

51.84 
53.87 
65.69 
53.74 
65.89 
64.99 
65.02 

7.86% 
19.40 

7.68 

<9 

Kansas  A  Texas  No.  47 

8.76 

10 

Dorkee  Coal  ComiMmy  No.  4. 

6.09 

12 

Hamilton  A  Braidwood  Na  2 

4.83 

18 

Central  Coal  Company  Na  5. 

6.00 

14 

Dnrkee  Coal  Company  No.  1 

6  10 

15 

The  Excelsior  Coal  Company 

5.62 

Av^mnge  of  tmvm*. 

2.857% 

1.79 
1.20 

3.06 

87.11% 

39.18 
31.23 

86.92 

54.70% 

58.41 
64.22 

64.89 

5.88% 

?. 

Devlin  A  Miller  mine  No.  1.  coal 

5.87 

?n 

Devlin  &  Miller  mine  No.  1.  dust 

18.85 

Coal  from  a  neifirhboringr  mine,  Frontenac. 
Kan. 

6.18 

In  the  results  of  our  examination  we  would  call  attention  espe- 
cially to  the  decrease  in  the  volatile  and  combustible  matter  and 
the  increase  in  fixed  carbon  and  ash. 

The  dust  after  the  explosion  is  probably  mingled  with  dust  from 
the  roof  and  floor  of  the  mine  or  it  would  be  the  best  index  of  the 
amount  of  coal  consumed  by  the  explosion.  In  the  one  case  the 
ash  increased  2.35  times,  and  in  the  other  2.54.  While  this  com- 
parison is  not  accurate,  it  would  indicate  that  a  considerable  pro- 
portion of  the  finely  divided  carbon  was  oxidized  in  the  explosion. 

The  decrease  in  the  volatile  and  combustible  material  is  also  in- 
teresting,  and  we  would  mention  the  fact  that  the  finely  divided 
coal  is  browner  in  color  than  the  finely  divided  dust,  and,  also, 
when  placed  on  white  paper,  leaves  a  much  more  decided  streak. 
Experiments  with  regard  to  the  action  of  air  on  the  finely  divided 
dust  are  being  carried  on. 
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various  meridiaag.  The  globe  will  show  the  apparent  revolution 
of  the  plane  of  inertia,  and  the  time  will  be  twenty-four  boure  di- 
vided by  sine  of  latitude. 

The  firat  attempt  by  the  author  of  this  paper  to  make  an  accurate 
Foacault  pendulnm  was  at  Washburn  College,  some  six  or  seven  years 
ago,  wh^re  one  of  the  ventilating  shafts  in  what  is  now  called  Rice 
haU  was  used,  and  where  one  could  get  a  length  of  more  than  fifty 
feet,  but  the  arc  of  vibration  could  be  not  more  than  one  and  one- 
half  feet.  The  greatest  diflBculty  was  the  narrow  spaoe  for  making 
adjustments,  and  yet  some  results  were  shown  to  this  Academy 
which  appeared  to  be*  of  interest.  The  plan  was  adopted  of  marking 
the  oscillations  with  a  needle  on  a  plate  of  smoked  glass,  and  then 
blue-printa  were  made  of  these  pendulum  markings  for  the  first 
time  in  eKperiments  with  the  Foucault  pendulum.  One  of  these 
prints,  made  six  or  seven  years  ago,  is  still  preserved* 

In  the  State-house,  near  the  Academy  rooms,  is  a  space  which 
eeems  peculiarly  well  suited  to  the  Foucault  experiment.  It  is  in 
one  of  the  light  shafts,  and  the  Executive  Council  were  ready  to 
grant  the  use  of  this  waste  space  for  these  experiments,  provided 
no  expense  to  the  state  was  incurred.  The  light  shaft  in  question 
is  a  space  of  about  ten  by  fifteen  feet,  and  extends  from  the  first 
floor  to  the  roof,  where  it  is  surmounted  by  a  skylight  resting  on  a 
system  of  iron  trusses  and  rafters,  and  the  rafters  are  covered  with 
sheets  of  plate  rooting  glass. 

The  pendulum  wire  passes  through  a  hole  drilled  through  this 
glass,  and  then  through  a  steel  plate  by  a  hole  just  large  enough  to 
admit  a  No-  15  piano  wire-  The  wire  is  wound  on  an  iron  cylinder 
an  inch  in  diameter,  with  a  crank  and  a  rachet  wheel,  furnished 
with  a  dog  to  hold  it  in  any  desired  position.  The  length  of  this 
pendulum  as  determined  by  its  rate  of  oscillation  is  about  seventy- 
three  feet,  and  the  bob  is  a  cylinder  of  lead  terminating  with  a 
cone  at  the  bottom ,  and  weighs  sixty -eight  pounds.  The  lead  is  cast 
around  a  stout  brass  tube  and  is  turned  on  a  lathe  to  a  symmetrical 
form.  The  brass  tube  coming  through  the  lower  extremity  of  the 
bob  has  inserted  in  it  three  concentric  glass  tubes,  the  inner  one 
being  just  large  enough  to  admit  easily  a  No.  1  sewing  needle. 
This  smaller  tube  is  narrowed  by  heating  until  it  is  able  to  let  the 
point  of  the  needle  pass  through  one- fourth  of  an  inch.  It  is  now 
free  to  play  up  and  down  through  this  distauce,  and  to  trace  on 
the  Bmoked  glass  below  the  course  of  the  pendulum  through  its 
mrcular  arc.  The  time  of  a  double  oscillation  is  very  close  to  three 
and  one-half  seconds.    To  start  the  pendulum,  it  is  pulled  to  one 
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aadd  by  a  small  cord  attacbc*d  to  a  staple  &]ted  as  oaar  lii  "Sbald  be 
eetiEDated  to  ita  eetiter  of  osoilbtion.  Thi^  thrt^ad  is  fastened  to  the 
wall  and  the  bob,  tbas  dispkoed,  m  left  on  til  it  comee  entirely  to 
i«et.  Then  the  etring  is  bumad  off  and  without  any  lateral  push 
the  pendnlura  falK  simply  under  the  impube  of  gravity ,  The 
amoked'glaBs  plate  rests  on  a  platform,  which  has  a  mechanism  for 
raisiug  and  lowering  with  parallel  motion,  and  permits  the  traaing 
needle  to  follow  the  plate  two  or  three  feet  or  any  other  desired 
diatance. 

There  are  several  disturbing  ageaeiee  which  prevent  the  penda- 
lum  from  tracing  a  straight  line  as  it  swings,  and  make  it  move  in 
an  ellipse  of  greater  or  lesser  eccentricity.  The  most  troubleeome 
of  these  is  the  action  of  air  cnrrents,  which  cannot  be  wholly 
avoided.  Even  if  the  room  were  tightly  closed,  the  variations  of 
temperature  and  movements  of  the  observer  would  cause  tiuetiia- 
tions  of  air  which  would  sensibly  affect  the  pendulum. 

Another  difficulty  is  the  dasticity  of  the  suspending  wire.  This 
la  bought  in  coila  and  it  is  difficult  so  to  atraigthen  it  that  it  will 
not  tend  to  fall  in  spiral  twists  which  ar^  not  efjually  elastic  in 
©very  direction.  Then  there  is  lack  of  perfect  rigidity  in  the  point 
of  suspension,  which  must  also  fail  to  represent  a  true  mathemat* 
ical  point.  There  is  no  better  plan  for  suspension  yet  devised 
than  the  method  described  above,  of  allowing  the  wire  to  pass 
lightly  through  a  hole  in  a  metal  plate. 

The  author  once  thought  it  important  to  provide  a  plan  for  ro- 
tation of  the  wire,  but  became  convinced  that  this  refinement  was 
entirely  useless.  Aside  from  these  mechanical  imperfections  there 
is  another  and  an  insurmountable  object,  which  prevents  the  pen- 
dulum from  swinging  backward  and  forward  in  the  same  path. 
When  the  pendulum  is  drawn  aside  at  its  starting  it  must  piirtake 
of  the  rotarj^  motion  of  the  earth,  and  this,  combined  with  the 
gravitational  force,  is  sure  to  give  it  an  elliptical  cx^urse.  In  se- 
curing the  graphical  representation  of  these  vibrations,  there  is  still 
another  disturbing  element,  for  our  needle-point  can  seldom  be 
brought  into  the  true  axis  of  the  pendulum.  Where  this  needle- 
point  is  not  in  the  true  sxis  Its  friction  against  the  smoked  glass 
tends  to  give  the  bob  a  rotary  oscillation,  and,  in  the  experiments 
hitherto  made,  this  rotary  oscillation  is  quite  in  evidence.  It  gives 
the  outside  edge  of  our  blue-print  a  curious  wavy  border,  and  the 
time  of  these  osctUatiyns  is  many  fold  greater  than  the  regular 
swings  of  the  pendulum.  The  impelling  force  is  here  the  torsional 
elasticity  of  the  wire,  which,  acting  on  the  heavy  weight,  gives  a 
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tme  barmonio  motion,  and  the  slowest  hitherto  observed  by  the  au- 
thor of  thifl  paper.  It  would  require  a  pendulum  many  hundred 
feet  long  to  secure  this  rate  of  vibrRtion.  There  is  still  another 
ofidllatory  movement  to  be  observed  in  our  pendulum,  and  this  is 
a  vertical  oscillation,  an  up-and-down  movement ,  due  to  the  longi- 
tudinal elasticity  of  the  wire.  This  movement  is  much  more 
frequent  than  the  former  and  has  no  influenoe  on  the  Foncault 
experiment. 

It  will  be  seen  from  inspection  of  the  graphs  that  the  minor 
asis  of  the  elliptical  oscillation  is  very  small,  not  more  than  one* 
tenth  of  an  inch  in  a  swing  of  four  feet,  and  the  air  currents  are 
probably  ree]x>nsible  for  most  of  this.  The  time  is  so  recent  since 
the  installation  of  the  apparatus  that  but  few  experiments  have 
as  yet  been  made,  but  they  encourage  us  to  espect  reauUs  as  good 
as  any  hitherto  obtained  by  other  observers. 

There  is  a  thought,  too,  that  this  pendulum  may  record  seismic 
motions,  which  will  certainly  be  of  interest. 

The  pendulum  is  where  any  visitor  to  the  state*houee  can  see  it, 
and  there  ie  a  certain  impressiveness  in  the  sweep  of  the  heavy 
weight  to  and  fro  bo  steadily.  When  Btarting  with  long  vibrations, 
and  watched  for  some  time,  close  observ^ers  will  notice  that  the 
period  of  oscillation  is  sensibly  shorter  as  the  axo  becomes  leas. 
The  old  Florentine,  Galileo,  was  mistaken  in  thinking  the  swinging 
chandelier  performed  its  vibrations  in  equal  times,  whether  through 
long  or  short  swings,  but  he  was  near  enough  right  to  instal  the 
pendulum  as  our  most  perfect  measurer  of  time.  Starting  with  an 
arc  of  ten  feet,  this  pendulum  will  continue  to  swing  as  much  as 
fourteen  hours  when  it  does  no  work  in  tracing  the  smoked  glass. 
After  a  few  hours  its  path  cute  across  its  first  direction  with  an  angle 
tiiat  shows  the  time  of  a  complete  rotation  at  this  latitude  to  be 
mora  than  forty  hours.  The  cuts  herewith  given  exhibit  the  devia- 
tion at  different  intervals,  but  experiment  has  not  been  made  suf- 
fieiently  as  yet  to  secure  accurate  numerioal  results.  These  may 
be  given  in  a  future  paper. 

It  was  intended  to  exhibit  the  tracings  of  this  pendulum  by  half- 
^ne  engravings  taken  from  the  smoked-glass  blue-prints,  but  they 
not  do  for  making  printing  plates,  and  time  has  not  been  al- 
awed  for  securing  them  in  other  ways.  For  the  finest  results  these 
experimentB  must  be  made  when  the  air  is  still,  because  the  wind 
gives  a  tremulous  motion  to  the  8tate*house  roof  which  disturbs 
the  pendulum. 
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A  DEEP  WELL  AT  EBIPORIA. 

By  Alva  J.  Smith. 

T^HE  well  under  oonsideration  was  drilled  by  Boberds  &  Lane 
•^  for  the  city  of  Emporia,  which  had  provided  f ands  for  the 
purpose  by  the  issuance  of  development  bonds.  The  well  was  be- 
gun soon  after  the  first  of  the  year  1904,  the  contract  calling  for 
a  depth  of  2000  feet,  or  to  the  Mississippian  limestone.  In  the 
prosecution  of  the  work  the  contractors  were  very  unfortunate, 
having  to  abandon  two  wells  at  their  own  expense. 

The  first  well  was  lost  on  account  of  the  drill  stem  breaking, 
leaving  the  bit  in  the  well  at  a  depth  of  about  700  feet,  where  it 
was  never  recovered,  although  several  weeks  were  spent  in  fishing 
for  it.  In  the  other  well,  which  was  drilled  twelve  feet  south  of 
the  first  one,  a  lug  of  iron  was  encountered.  After  drilling  out 
large  quantities  of  iron,  the  well  was  shot  three  different  times,  in 
the  hope  that  the  obstruction  would  be  dislodged,  but  it  continued 
to  cut  the  rope,  injure  their  tools,  and  impede  the  drilling,  till  the 
well  was  abandoned  at  a  depth  of  890  feet  In  this  well  a  stratum 
of  coal  of  considerable  thickness  was  encountered  at  a  depth  of  714 
feet.  As  there  was  a  probability  of  this  coal  being  of  commercial 
value,  preparations  were  made  for  more  accurately  determining  its 
thickness  in  the  third  well,  which  was  drilled  thirty  feet  south  of 
the  second  one. 

Eight  or  ten  oil  barrels  were  secured  for  the  reception  of  all  the 
drillings  to  be  taken  from  the  well  while  passing  through  or  near 
the  coal,  and  a  contract  was  made  with  the  drillers  requiring  them 
to  remove  their  tools,  bail  out  and  measure  up  the  well  with  a  steel 
tape  as  often  as  the  city  might  require. 

The  same  formations  were  penetrated  in  this  well  as  the  other 
two,  and  the  ten-inch  casing  put  down  to  a  depth  of  690  feet,  and 
no  water  was  encountered  for  the  next  fifty  feet. 

When  the  hard  sandstone  above  the  coal  was  reached,  the  special 
gas  committee  of  the  city  council  and  I  were  notified,  and  the  work 
from  that  time  till  the  coal  was  passed  was  under  our  personal 
supervision.  When  the  drill  penetrated  a  soft  stratum  beneath  the 
sandstone  they  bailed  out,  and  found  they  were  drilling  in  slate. 
The  depth  of  the  well  was  then  taken  with  a  steel  tape  and  the 
drillers  instructed  to  drill  one  foot  and  then  bail  out,  which  they 
attempted  to  do,  but  the  spring  of  the  rope  let  the  drill  down 
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^lirough  the  soft  material  four  feet.  On  removing  the  drill  it  was 
:f  oand  covered  with  ooal  and  the  water  taken  from  the  well  was 
1:3laok.  All  the  material  removed  by  the  bailer  was  saved  and  washed 
^^ut.  The  drillings  from  this  run  proved  to  be  one-fourth  coal  and 
^  bree-fourths  slate  and  bituminous  shale.  They  then  made  a  run 
'^i^t  one  foot  all  in  coal.  The  next  run  was  four  inches  in  depth,  and 
^liere  was  a  trace  of  fire-clay  on  the  point  of  the  bit  when  removed, 
1  xidicating  that  it  had  reached  the  bottom  of  the  coal. 

The  next  run  of  six  inches  was  made  in  fire-clay,  the  drillings 
It^eing  about  one-half  coal,  which  was  carried  down  from  above,  as 
^fc  lie  bailer  is  so  constructed  that  it  does  not  remove  all  the  drillings, 
'Ki^ut  leaves  about  a  foot  of  them  in  the  bottom  each  time,  which 
-^^ould  necessarily  be  mixed  with  the  drillings  of  the  succeeding  run. 
The  thickness  of  the  coal  as  thus  shown  was  twenty-eight  inches. 
Another  estimate  of  the  thickness  of  the  coal  was  made  in  the 
:f  ollowing  manner : 

From  the  4-foot  run     665  cubic  inches  of  coal  was  saved. 

"       1-footnm     960 

"       4-inch  run    288 

"       6-inch  run     265 

Total 2,178 

Dividing  the  total  number  of  cubic  inches  saved  by  960,  the 
s=M.amb6r  of  cubic  inches  saved  from  the  one-foot  run  in  pure  coal, 
%^e  have  2.27  feet,  or  27^  inches,  as  the  total  thickness  of  the  coal. 
An  analysis  of  the  coal  yielded  the  following  quantities : 

Water 7.96  per  cent. 

Volatile  matter 33.13 

Fixedcarbon 39.64 

Ash 17.27 

Total 100.00  per  cent. 

The  coal  cokes  readily  and  leaves  a  reddish-brown  ash. 
A  sample  was  sent  to  Prof.  E.  H.  S.  Bailey,  of  the  University  of 
^^Sansas,  and  the  following  report  was  received  from  him : 

"Moisture 7.91  per  cent. 

Volatile  and  combustible  matter 35.38        '' 

Fixedcarbon 38.08        ** 

Ash 18.63 

Total ....'. 100.00  per  cent. 

''The  coal  leaves  a  red  ash  and  cokes  quite  readily.  By  comparing  it 
"Mrith  other  Kansas  coals  which  are  mentioned  in  volume  III  of  the  Kansas 
^Seological  Survey,  it  is  evident  that  in  some  characteristics  this  coal  is  like 
tihe  Osage ;  others  like  one  sample  of  Lansing  coal  analyzed.  The  chief  ob- 
jection to  the  coal  is  the  high  percentage  of  ash.  E.  H.  S.  Bailey.'' 
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A  number  of  fime,  abarp  eande,  resembling  oil  and  grai 
were  found,  but  all  contained  salt  water,  instead  of  tlie  hydrocax- 
bone  Bought. 

Tlie  figures  in  the  c^ilnmn  at  the  left  of  the  accompanying  we 
BBction  are  the  numbers  of  the  consecutive  strata  from  the 
downward;  those  in  the  first  column  to  the  right  show  the  thick-] 
ness  of  the  strata,  and  those  in  the  second  column  to  the  right  gif 
the  depth  in  hundreds  of  feet  from  the  top  downward- 

The  well  is  located  on  lot  No,  50  Congress  street,  in  the  city  < 
Emporia,  at  a  surface  elevation  of  1130  feet  above  sea- level. 

Samples  of  the  drillings  were  taken  for  the  city  by  Williac 
Campbell  and  placed  in  their  regular  order  in  glass  tube^,  whic 
are  now  on  exhibition  in  the  museum  of  the  Kansas  State  Norma 
SchooL 

Careful  laboratory  tests  of  the  samples  were  made  to  see  thafj 
they  were  properly  named,  and  from  the  results  I  am  convince 
that  the  apparant  discrepancies  in  the  logs  of  wells  from  the  same 
locality  are  largely  due  to  the  inaccurate  naming  of  the  aamples, 
as  well  as  lack  of  care  on  the  part  of  the  drillers  to  observe  and  re^ 
port  changes  that  occur  in  the  formation. 

On  comparieon  with  the  samples  taken  from  the  Madison  welH 
I  find  it  quite  easy  to  correlate  a  great  many  of  them  by  theiij 
lithological  character,  The  two  sections  agree  very  closely  doT 
to  the  bottom  of  the  lola  limestone,  where,  instead  of  the  ninetf^j 
nine  feet  of  shale  found  at  Madison,  we  have  but  seventeen  feet 
Emporia,  which  practically  throws  the  Gamett^  lola  and  Erie 
Bronson  limestones  into  one  great  series  of  limestone  tieds  extend^ 
ing  from  the  Lawrence  to  the  Pleasanton  shales,  a  depth  of  400  feet.' 

The  Cherokee  sbaleB  have  a  thickness  of  356  feet,  and  the  pro- 
portion of  sand  encountered  is  not  greatly  different  from  that  in 
the  Madison  well. 

Good  samples  of  the  Miasisaippian  were  eecored  which  prove 
that  that  formation  retains  its  •flinty  character  westward  at  least  as 
far  as  Emporia. 

A  careful  comparison  of  the  reliable  logs  and  the  samples  from 
the  various  deep  wells  in  Kansas  would  be  an  interesting  study 
that  I  doubt  not  would  result  in  valuable  information  in  regard  to 
the  character*  thickness  and  extent  of  the  various  formations,  and 
perhaps  throw  some  additional  light  on  the  geological  history  of 
our  state. 
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Depth. 


8    feet. 
2S 

ao 

S2 

86 

80 

58 

10 

72 

85 

94 

08 
140 
145 
161 
168 
178 
175 
190 
257 
264 
264V6 
266 
291 
801 
840 
865 
881 
889 
419 
426 
481 
485 
440 
410 
467 
472 
492 
B07 
515 
580 
546 
560 
566 
561 
571 
575 
579 
601 
615 
616 
662 
671 

709 
712 
714 
715 
785 
800 
805 
820 
888 
842 
006 
944 
950 
968 
985 
988 
998 
017 
028 
064 
064 
104 
107 
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No. 

Stbata. 

Thieknan. 

Depth. 

1 

Soil 

8  feet. 
22      •• 

5  '• 
2      •• 
4      " 

8  " 

14  •• 
7      •• 

12      •• 
18      •• 

9  •• 
4      •* 

42      •' 

6  •• 
16      •• 

2      •' 
10     •• 

2  '• 
16      •• 
67      •' 

7  •• 

»**:: 

10      •' 
89      •• 
25      •• 

16  •• 

8  •• 

80  •• 

7  •• 
6      •• 

4  •• 

5  •• 
10     •• 

17  •' 

2S  :: 

16      •• 

8  •• 

15  •• 

16  •• 
4      •• 

6  •• 
6      •• 

10      " 
4      " 

4  •• 
22      •• 

14  •• 
41      •• 

6      " 

9  •• 
18H  •• 

»**:: 

3  •' 

I  :: 

20      " 
65      •• 

5  " 

15  •• 

18  •• 
9      " 

64      " 
88      •• 

6  •• 

18  •• 

17  •• 
8      •• 

5  •• 

19  •• 

6  •' 

81  •• 

10  •• 
40      •' 

8      •• 

8    feet. 

^ 

Clay,  light 

25 

*A 

Orayel ;  fresh  water 

80      •• 

4 
5 

Limestone,  bine 

8hale 

82      •• 
86 

Q 

Limestone,  hlne 

80 

7 

8hale 

58      '• 

8 

Limestone      ■ 

10 

9 

Soapetone 

72      •• 

in 

Limestone 

85      *' 

11 

Limestone,  red,  shaly 

94 

19 

Limestone 

96 

18 

Shale,  bine 

140      •* 

14 

Limestone   

145 

15 

Shale 

161      •• 

16 

Limestone 

168 

17 

Sand 

178      *• 

18 

Shale 

176      •' 

19 

Sand,  mioaceons 

190      ** 

?0 

Sandy  shale,  brown 

257      •• 

?1 

Limestone  and  black  shale 

264      '* 

*f? 

Coal  

:fi64V4  " 

?8 

Fire-clay 

Yi 

Shale,  sandy 

201      *' 

25 
?6 

Sandstone ^ 

Sandv  shale:  dark  salt  water. .... ...... ....        ....  ....t,  .... ,,.- 

801      *' 
840      ** 

?7 

Limestone,  sreen  streaks. 

866      ** 

?8 

Shale ;.. 

881      " 

79 

Limestone 

889      *' 

HO 

Shale,  brown 

419      " 

'81 

Limestone:  dark  fossils 

486 

8?t 

Shale,  black,  bituminous - .... .... ...- 

481      ** 

88 

Limestone,  white 

486 

84 

85 

Shale 

Limestone;   I\t$ulina 

440      *' 
410      *' 

86 

Shale,  green 

467      ** 

87 

Limestone,  foesils,  red  in  {ilaoes 

472      •• 

88 

Shale,  dark  steatite 

482      ** 

89 

Limestone,  blue 

607      •• 

40 

Shale 

615      ** 

41 

Limestone ................. 

580 

4? 

Shale,  steatite 

546      *' 

48 

Limestone 

660      ** 

44 

Shale,  calcareous 

556 

45 

Sand 

561 

46 

Shale,  sandy ; 

671      *• 

47 

Limestone,  fossiliferons 

675      ** 

48 

Shale,  dark,  oaleareons. 

579      " 

49 

Sand     

601      *' 

50 

Shale,  blue 

616 

51 

Limestone,  with  caloite  crystals 

6H      *' 

5? 

Shale,  black 

662      '* 

58 

Limestone,  soft,  white 

671      •• 

54 

Shale,  slaty 

689M  *' 

54i 

Coal 

690      ** 

W 

Sand,  hard 1. 

709      *' 

56 

Shale,  slate 

712      •• 

57 

Coal  

714      *• 

5K 

Fire-clay 

715      " 

59 

Sand 

785      •• 

60 

Shale,  sandy 

800      " 

61 

Limestone,  blue 

805      " 

62 

Shale,  sandy 

820      *• 

68 

Band,  and  dark  brown,  lime  fossils 

838      " 

64 

Shale 

842      •• 

65 

Sand 

906      " 

66 

Sandy  shale 

944      " 

67 

Limestone,  white,  crystallised 

950      ** 

6K 

Sand 

968      " 

60 

Lime,  white,  soft,  granular 

985      *' 

70 

Lime,  white,  hara,  calcite  crystals 

993      " 

71 

Slate ;  salt  water 

998      " 

78 

Limestone 

Shale,  soapstone 

1,017      " 
1,023      •• 

74 

Limestone,  white 

1.054      " 

75 

Shale,  soapstone 

1,064      ** 

76 

Limestone :  fossils,  undetermined.  '. 

1,104      *• 

77 

Shale,  argillaceous 

1,107      •• 
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LOG  OF  A  DBEP  WELL  AT  BMPORIA,  KAN.-CovoLumn). 


.Nix 

StT«U, 

TkkkiMi. 

Depth. 

TH 

Llm«etoii«f  wblto^oryatallisMl.*^..^* ^*-,  .^^^^r***  »^  .,p... 

18  feet. 
64    •• 

19  •• 
17    •• 

5    •• 
8    •• 

3  •• 
5    •• 

16  •• 
8    •• 

45    •• 

4  •• 
85    •• 

5  •• 
8    •• 

2  •• 

17  •• 
11    •• 
83    •• 

4  •• 
28  •• 
16  •• 
22  •• 
16    •• 

8    •• 

18  •• 

11  •• 
4    •• 

80    •• 

15  •• 

4  •• 

16  •• 

19  •• 
10   •• 

8    •• 

5  •• 

12  •• 
26    •• 

u  •• 

is:: 

5    •• 

S3    •• 

5    •• 

4  '• 
7    •• 

16    •• 

5  •• 
15    •• 

1    •• 
12    •• 

3  •• 

6  •• 
121    •• 

3    '• 

i.m 

i:lS 
i:S 
i:Sf 

1.246 
1.282 
1.285 
1.810 
1.814 

i:IS 

1.878 
1.887 

i;SS 
i:l§l 

1.507 
1586 
1.586 
1540 
1.560 
1.575 
1.579 
1686 
1.614 
1624 
1.637 
1.688 
1.644 
1.670 
1.681 
1.685 
1.715 
1.720 
1.758 
1.758 
1.762 
1.769 
1.785 
1.790 
1.805 
1.806 
1,818 
1.821 
1.827 
1.948 
1.961 

feet. 

7ft 

liinuifltoDer  bloii^h,  bArd*,,,, ,,,, *..* •• 

•  • 

m 

LlmeitOEiet  white* » .»*,^*...*_.^^». 

■  • 

ii 

Bhalflt  slaty ,^,  .*^ .i...  »ii *...,.« 

•  « 

K^ 

LlmetitoEiQi,  whi^  ....*.....*....*»..*,.. .^. .*.,...*.  ,,,,,**.„,  _. 

•  ■ 

K8 

Slule,  greflQ  streaks...,.  ....*...  ....,,.....<. .*► 

04 

bbale^  red,  bsKi 

is 

87 

flhHle  hrown*.  .  .,**,,»*,„..-,.„,*„* *,•,,.,.*., 

Liuif^eUiDf?,  fotoils^.* ,.., » 

Bhile,  black,  alat?*  , 

88 

LimftsUmr,  brnwo  aod  wbltA. ..».  *,•».,*. 

t^balci,  black,  bitnminoua*. .,,,,,. ..^,  ,.«.*....««...*....... ..., 

90 

LijncsUici^,  piokifib  ooJJtD;  salt  water. **^  »^.^  ...^^^^^^^^ ,..^..*,.. 

«r 

SUta.  blflok7  bitamiooiu  .,'..„,,„,, „,,,.....„  ^  ^ ....  i ., . 

¥1 
93 

LdiDos^ae,  bftrd. .... ....  ^^^.... 

94 

97 
96 
99 
\W 
1f)l 

Bud.. „,. 

Bbale.  red ,.,..,. , 

Sbnle,  jjT^ea  streaks 

in^ 

S^ddh    RTBl"    ,    ,.,.....,... t*it^wmn,,,t.^r-f    + .. 

103 
104 

Sbale.  ffteeD. „..............,,.,„,.„„,,.,.*.„.. 

LiiQAtdat'k........... -... 

101V 

Sbale,  black  ..♦* » , 

\m 

^sndy  Eib«.le  — ..., , ..--^.^,,,..p.4,,. 

107 

LimettoDO....,  .i^..  .^r-, ,.,«,.,,.,,  ..,,  ...^....i. ,,,,-, 

10H 

Sb4l0,  «»!aty 

109 

110 

111 

LI me^tooe.  brawn.     .....,..,...,.*...*,.,.,,„.,.„....,  „,„„. 

Sbalct,  black.  bltamlBOiM 

Sbftle,  ligbt  .- 

11* 

E^hfLl^,  brown.  ^^.. 

llfl 

Lira^stoDe,  dark:.t*44.**.4.ii«.*it....,,j ,. . ...«,«, 

114 
115 

lift 

Shaltj,  slatj * 

Sand. ^,... , ..„. 

Hbal^t  bfown.-... 

in 

Bandy  shale,  dark.. ,i..  .*.^ ,., ..,,. ,.^,,..,4,.,,.^. 

118 

3haJfi»  ifiJBty  ^ r^'.  .*..  -^ **.,- ...... ...4....... ....  ..*... ....  p«*«,*v... 

lift 

Sbal&,  f^andy,  calcareOiUt  bard ^,., , 

\n\ 

Sbnlct  dark  browa^  iaady- 

121 

123 

Baud..      ,.   ., .....,.._,♦..* * ...,,.. 

Sbale.  black :  bitaininons  eoal « ............ 

Bandy  ihale >-.,,- .,-. . ^^^ .-. ., ,,,,,,,, ,.,,  ..,,....«..•.  ^..^ .... 

174 

Shale*............ 

1W 

Sand 

126 

m 

11^ 

ahab.  .., 

Limafltone,  hard,  dark  .... ^.  ...............v.... 4.,..,,. ., 

abate.......... 

1?9 

LiiinestoDe  ,  ,.i. ........i,*.*... .•*»  +  .,,..,. 

1!V> 

8baie,  bliick»  aUty. .....,...,, *. 

lltl 

Bhale^  dark  gray^  aaodf  ...*. .,,. ^  .#^*^«*...... 

m 

Sbaiei  aoapsion©,' . . . , H /. , ..'..^....[.."I.TJ .\.... 

133 

Liai6itoae»  dtnty .  MiseiBsipplan 
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THE  INTERPRETATION  OF  INDICATOR  DIAGRAMS. 

By  CBAMUOi  L  Co&l>,  Lawnnee, 

THE  important  and  essential  knowledge  to  be  derived  from  a 
oareful  inveBtigation  and  study  of  indicator  diagrams  ia  in- 
valuable to  the  engiueei:,  as  they  enable  him  easily  to  asceriain 
and  eatablisb  various  facts  concerning  the  nse  of  steam  that  by 
any  other  method  would  prove  complicated  and  unsatisfactory,  of 
which  the  followi^ig  may  be  stated : 

FItbL  It  shows  whether  the  valves  of  an  engine  are  correctly 
and  evenly  timed,  and  also  serves  as  a  guide  in  all  necessary  ad- 
justments  of  the  same  that  may  be  required,  in  order  to  insure  the 
best  distribution  of  the  steam  working  within  the  cylinder,  and 
thereby  securing  the  maximum  economy  and  efficiency  of  the  en* 
gine. 

Second.  The  indicjitor  power  developed  in  the  cylinder  of  an 
engine  may  be  determined ;  also  the  quantity  of  energy  lost  in  va- 
rious ways ;  snch  as  leakage  of  valves,  back  pressure,  too  eariy  re- 
lease, and  incorrect  adjustment  of  valves. 

Third,  It  indicates  whether  the  8team*portB  and  passages  are 
adequate  in  size,  and  a  diagram  taken  from  the  steam -chest  will 
also  show  whether  the  steam-pipe  and  its  connectiona  are  of 
sufficient  size. 

Fourth.  It  indicates  the  condition  of  the  valves  and  piston  in 
reference  to  the  leakage. 

Fifth.  In  connection  with  a  feed-water  test  (showing  the  ao* 
tual  amount  of  steam  consumed),  the  economy  with  which  the 
engine  works  may  be  determined. 

To  ascertain  with  accuracy  each  and  every  item  of  infor* 
mation  mentioned  above,  it  is  absolutely  eeaential  that  the  diagram 
should  truly  represent  the  position  of  the  piston,  and  also  the  pres- 
sure exerted  on  both  sides  of  it,  at  ©very  point  of  its  stroke. 

The  general  features  of  a  diagram  that  indicate  a  proper  distri- 
bution of  the  steam  in  an  engine  cylinder  is  represented  by  dia^ 
gram,  the  attainment  of  which  (as  near  as  possible)  should  be  the 
endeavor  of  an  engineer  in  setting  the  valves  of  his  engine.  A  A 
is  the  atmospheric  line  and  BB  represents  the  boiler  preesiire. 
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In  this  diagram  the  initial  steam  pressnre,  which  is  the  highest 
pressure  realized  in  the  cylinder,  is  fally  maintained  up  to  the 
commencement  of  cut-off ;  indicating  ample  size  of  steam-pipes, 
ports  and  other  passages  in  the  engine. 

The  expansion  curve  is  good,  and  the  release  of  the  steam  is 
sufficiently  early  to  secure  a  free  exhaust,  also  low  and  uniform 
back  pressure. 

The  exhaust  valve  closes  on  the  return  stroke,  in  time  to  provide 
the  necessary  compression  (or  cushion),  and  thereby  counteracting 
in  part  the  effects  of  inertia  and  momentum  of  the  piston,  cross- 
head,  and  other  reciprocating  parts,  at  the  end  of  the  stroke. 

The  admission  of  steam  takes  place  promptly,  ahd  projects  the 
admission  line  to  initial  pressure  at  right  angles  (or  perpendicular) 
to  the  atmosphere  line.  These  qualities  in  a  diagram  are  an 
especial  requisite  under  any  circumstances,  to  insure  an  economical 
working  engine. 

In  practice,  however,  there  will  be  a  great  difference  in  the  out- 
line and  appearance  of  the  cards  from  the  different  engines,  and 
even  from  the  same  engine,  arising  from  numerous  circumstances 
and  conditions  connected  with  it. 

The  diagram,  as  before  stated,  simply  shows  the  pressure  of 
steam  existing  in  the  cylinder  at  each  part  of  the  revolution  of  the 
engine,  and  it  is  the  province  of  the  engineer  to  determine  whether 
these  pressures  at  each  and  every  point  are  the  correct  ones,  and, 
if  such  is  not  the  ease,  to  ascertain  wherein  the  fault  lies  that  causes 
the  error;  then  determine  upon  and  apply  the  remedy. 

It  must  be  understood  that,  in  a  great  majority  of  cases,  the 
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shape  or  ootline  of  the  dlagrfim  depends  priDcipally  upon  the  man* 
ner  in  which  the  eteam  ie  admitted  to  and  released  from  the  engine 
cylinder. 

Therefore,  by  careful  investigatioo  and  measurement  of  these 
outlines,  and  turning  the  varied  information  which  they  furnish  to 
practical  advantage,  the  real  value  of  the  indicator  is  readily  made 
apporent. 

As  a  preliminary  to  the  study  of  the  diagram,  suppose  we  knew 
that,  at  a  certain  part  of  the  stroke,  the  full  boiler  pressure  should 
be  realized;  now,  if  this  does  not  appear  to  be  the  ease  on  the  dia- 
graiBf  there  is  evidently  imperfections  existing,  either  from  an  in- 
correct adjustment  of  the  valves,  or  maybe  due  to  inadequate 
capacity  of  the  steam-pipes  and  passages  between  the  boiler  and 
the  engine  cylinder;  and  almost  invariably  happens  also  with  en- 
^nes  having  insufficient  or  e^^tremely  light  loads. 

Again,  the  diagram  may  show  too  great  a  pressure  at  other  cer* 
tain  points,  when  we  know  there  should  be  less,  in  order  that 
the  demands  for  economy  and  efficiency  in  the  engine  be  obtained. 
This  latter  circumstance  may  also  proceed  partly  from  incorrect 
Tftlve  adjustment,  although  it  is  prinoipally  caused  by  leakage 
through  the  admission  valves  after  cut-off;  in  combination  with 
the  revaporation  of  steam  previously  condensed  within  the  cylin- 
der in  the  early  part  of  the  stroke. 

Any  derangement  of  valve  mecbanisni  of  the  engine,  such  as 
incorrect  position  of  the  eccentric  on  the  shaft,  or  an  uneven  ad- 
justment in  the  length  of  the  valve-rods  in  connections,  will  in 
consequence  be  revealed  in  the  diagram  by  late  admission  or  re- 
lease, by  low  initial  or  high  back  pressure,  also  by  absence  of 
compression;  either  of  which,  in  performing  an  equal  amount  of 
work,  will  result  in  an  increased  consatnption  bf  steam. 

Consequently,  where  discrepancies  of  any  kind  occur,  a  thorough 
investigation,  study  and  reasoning  of  the  diagram  first  become 
necessary,  in  order  intelligently  to  locate  the  cause  of  the  defect, 
and  make  changes  and  corrections  accordingly,  until  the  diagram 
shows  a  proper  distribution  of  steam  pressure  throughout  the 
stroke  of  the  engine. 

In  this  paper  we  shall  deal  only  with  the  interpretation  of  ir- 
regularities in  the  lines  of  the  card  itself,  and  what  these  irregulari- 
ties indicate. 

An  indicator  diagram  is  the  result  of  two  movements  which  are 
at  right  angles  to  each  other,  one  of  which  is  the  rotation  of  the 
paper  drum  forward  and  back  around  its  central  stud,  and  is  pro- 
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dQC36d  on  a  reduced  scale  coiuoident  with  and  by  the  movement  of 
the  eogine  cross- head,  and  thereby  tracing  a  horizontal  line  on  the 
paper  drum  at  any  time  a  contact  ia  made  between  the  drum  and 
pencil.  The  other  is  the  vertical  movement  of  the  pencil  parallel 
to  the  axis  of  the  drum,  and  is  produced  by  the  steam  pressure  act- 
ing on  the  piston  of  the  indicator  and  forcing  it  to  a  height  propor- 
tionate to  the  pressure  upon  the  piston.  Consequently,  the  length 
of  the  diagram  represents  the  stroke  of  the  engine  on  a  reduced 
Bcalef  while  the  vertical  height  at  any  point  represents  the  preseure 
upon  the  indicator  piston  at  a  corresponding  point  in  the  stroke  of 
the  engine. 

We  will  first  study  some  distortionfl  of  the  card  from  the  ideal 
form  due  to  faults  of  the  indicator  or  its  connections. 

Should  the  reducing  mechanism  used  not  produce  the  exact 
piston  motion  reduced,  or  have  lost  motion  in  any  of  ita  parts,  the 
card  will  not  give  a  true  record  of  what  takes  place.  This  might 
easily  mislead  one  regarding  what  actually  took  place;  so  that  it  is 
essential  our  reducing  mechanism  be  an  accuTate  one  and  in  good 
order. 

If  the  steam  passages  from  the  cylinder  to  the  indicator  are  not 
ample  the  card  will  be  reduced  in  height,  the  initial  pressures 
falling  further  than  we  would  expect  below  the  boiler  pressure.  A 
diagram  taken  from  the  steam^cheBt  will  usually  locate  this  trouble. 

Waves  in  a  line  of  the  card  are  causenl  by  the  inertia  of  the  in- 
dicator parts  when  the  pressure  on  its  piston  is  suddenly  changed. 
These  waves  become  more  marked  as  the  speed  of  the  engine  in- 
creases, and  at  high  speed  cauae  the  c-ard  to  be  much  distorted. 
The  distortion  from  this  cause  is  also  increased  when  the  indicator 
spring  used  is  too  weak  for  the  pressure.  A  spring  should  be  used 
which  will  reduce  this  effect  as  much  as  possible  without  cauaing 
the  card  to  be  too  low  to  indicate  accurately  engine  faults. 

The  lines  indicating  rising  or  falling  pressure  will  sometimes 
have  steps  in  them.  This  ia  caused  by  the  indicator  mechanism 
sticking,  usually  by  the  piston  becoming  gummed  up  and  sticking 
in  its  drum  or  cylinder. 

A  wave  in  a  line  of  the  card  sometimes  appears  where  w©  would 
not  expect  it  from  the  indicator's  inertia  or  other  expected  deform- 
ing forceSj  and  this  can  usually  be  traced  to  the  cord  leading  from 
the  reducing  mechanism  rubbing  or  striking  against  some  object. 

The  card  from  extremity  to  extremity  should  be  as  long  as  the 
atmospheric  line,  any  difference  in  this  respect  showing  unequal 
tension  of  the  cord*     Unequal  pressure  of  the  pencil  against  the 
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paper  or  etretehing  of  the  cord  may  cause  thie.  Tb©  pencil  sboiald 
be  well  shari^eiied  nnd  held  lightly  against  the  drum,  and  fire  wir© 
substituted  for  long  lengths  of  cord  to  remedy  this.  A  good  braldecl 
cord  ehould  be  used,  ae  they  do  not  stretch  as  much  as  others. 

The  deviations  of  the  oord  from  the  perfect  card  explained  bo 
far  have  been  due  to  faults  in  the  mcchanigm  for  taking  the  card. 
We  will  tiow  take  up  some  departures  that  indicate  faults  in  the 
engine  itself,  beginning  with  the  admission  line  and  going  around 
the  card  in  the  order  in  which  the  events  oocur. 

The  admififlion  line  for  a  properly  designed  and  regulated  engine 
should  start  from  a  point  one-third  to  two4hirds  the  distance  up 
from  the  bottom  or  back-pressure  line  of  the  card  and  rise  perpen- 
dicularly to  nearly  the  boiler-pressure  line*  It  is  probably  better 
with  some  types  of  engines  if  this  line  elopes  out  a  little*  Should 
the  line  slope  too  much  outwardly,  it  indicates  that  thia  event  is 
too  early,  and  steam  is  therefore  beiug  admitted  too  much  befoie 
the  end  of  the  stroke  has  been  reached,  and  will  be  working  against 
the  steam  in  the  other  end  of  the  cylinder.  If  the  line,  on  the  other 
hand,  elopes  inward  from  the  perpendicular  the  valve  is  not  open- 
ing soon  enough,  and  the  piston  has  started  on  its  return  fitroke 
before  the  steam  is  admitted.  If  the  admission  line  rises  to  tha 
proper  height  and  falls  below  a  horizontal  position  before  reachiof^ 
cut-off,  the  passages  leading  from  the  boiler  to  the  engine  are  in- 
sufficient at  some  point,  Either  the  pipe- line  or  the  engine- ports 
or  steam  passages  do  not  admit  enough  steam.  A  diagram  taken 
from  the  steam-chest  will  show  whether  the  trouble  lies  in  th& 
steam  line  or  the  engine, 

If  in  the  steam  line*  the  steam^chest  pressure  will  drop  as  the 
piston  travels  outwardly  on  its  stroke.  At  cut-off  the  line  should 
round  with  a  short  bend  into  the  expansion  line;  failure  to  do  this 
shows  too  slow  a  closing  of  the  valve  at  cut-off  or  a  leaky  valve. 
If  a  leaky  valve  is  the  cause,  it  can  be  told  by  the  expansion  curve. 

In  an  unjacketed  cylinder,  we  would  expect  the  expansion  line 
of  the  steam  to  be  adiabatic.  In  the  actual  engine,  however 
(jacketed  usually  with  some  non-contracting  material),  where 
the  cylinder  walls  furnish  some  heat  during  the  expansion  and  en- 
trained  and  condensed  water  is  evaporated  during  the  latter  part 
of  expansion,  the  line  is  found  to  approach  very  near  to  the  iso- 
thermal  expansion  curve.  By  drawing  this  curve  in,  then,  we  can 
determine  whether  the  expansion  took  place  as  it  should.  An  ex- 
pansion curve  which  is  too  high  shows  that  steam  entered  the 
cylinder  after  cut-off,  and  that  the  valve  must  leak.    A  leaky  valve 
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will  be  less  noticeable  in  the  earlier  part  of  expansion  because  the 
difference  in  pressure  is  slight,  but  will  become  more  and  more  ap- 
parent on  the  expansion  line  as  the  pressure  becomes  more  unbal- 
anced in  the  latter  part  of  the  stroke.  The  presence  of  entrained 
moisture  will  also  cause  the  terminal  pressure  to  be  high  to  some 
extent. 

A  leaky  piston  or  exhaust  valve,  on  the  other  hand,  will  give  too 
low  an  expansion  curve. 

When  release  occurs  too  early  the  expansion  line  will  drop  sud- 
denly before  the  end  of  the  stroke  is  reached,  to  the  back-pressure 
line,  or  very  near  it.  Too  late  a  release  will  cause  the  back  pressure 
to  be  high  at  the  beginning  of  the  return  stroke.  A  slow-opening 
exhaust  valve  will  tend  to  slope  the  back-pressure  line  from  release. 

Cramped  exhaust  openings  will  raise  the  back-pressure  line, 
which  should  not  be  at  a  height  equal  to  more  than  two  or  three 
pounds  above  the  atmospheric  line.  Compression  should  begin  at 
a  point  that  will  bring  the  pressure  in  the  cylinder  up  to  one- third 
to  two-thirds  the  distance  to  the  top  of  the  card  when  admission 
takes  place.  If  less  than  this,  the  compression  will  not  overcome 
the  inertia  of  the  reciprocating  parts.  If  the  line  rises  too  high, 
compression  takes  place  too  early,  and  power  is  lost. 
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A  BIT  OF  ENOINEEBINO  AT  MOXTNT  VERNON. 

By  M.  L.  Ward,  Ottawa  University. 

T^HE  mansion  at  Mount  Vernon  is  about  one-fourth  of  a  mile 
■^  from  the  Potomac  river  and  about  150  feet  above  it.  For 
about  400  yards  from  the  river  towards  the  mansion  there  is  a 
wooded  slope,  crowned  by  a  precipitous  bluff  from  ten  to  fifteen  feet 
in  height.  This  bluff  is  about  100  yards  from  the  mansion.  This 
slope  extending  along  the  river  is  the  deer  park.  In  this  park 
there  have  been  many  landslides,  from  time  immemorial.  Great 
masses  of  earth  would  become  detached  from  the  bank  and  slide 
down  toward  the  river.  This  is  shown  by  the  uneven  surface  of 
the  (ieer  park.  In  1903  occurred  an  immense  landslide  directly 
between  the  mansion  and  the  river.  Large  masses  of  earth  extend- 
ing from  the  middle  of  the  hillside  even  to  the  brow  slipped  down 
to  the  sea-wall  which  has  been  constructed  to  protect  the  bank 
from  encroachments  of  the  river.  Repetitions  of  this  slide  would 
destroy  a  portion  of  the  lawn  and  soon  endanger  the  mansion.  If 
possible  they  must  b^  prevented.  In  May,  1903,  the  superintendent, 
Mr.  H.  H.  Dodge,  and  the  writer  of  this  paper  examined  the 
locality,  and  we  agreed  that  drainage  only  could  solve  the  problem. 
Mr.  J.  A.  Archer,  a  mining  engineer,  became  interested  in  the 
matter,  and  I  quote  at  length  his  account  of  work,  which  he  kindly 
furnished  me : 

"An  investigation  of  the  serious  condition  at  Mount  Vernon, 
caused  by  landslides, was  begun  in  May,  1903.  These  slides  threatened 
the  entire  deer-park  front,  from  the  entrance  gate  to  a  point  some 
200  feet  southwest  pf  the  old  tomb,  a  total  distance  of  about  800 
feet.  It  was  found  that  back  from  the  Potomac  river  a  distance  of 
300  feet,  and  50  feet  above  the  river  level,  a  series  of  springs  and 
marshy  places  occurred.  One  of  these  springs  showed  a  daily 
flow  of  about  3000  gallons  and  another  2500  gallons.  It  was  de- 
cided to  make  a  series  of  borings  to  determine  the  general  forma- 
tion, with  a  view  of  establishing  the  levels  of  these  different  water 
veins.  It  was  found  that  all  the  springs  and  *  weeps'  came  out  on 
a  bed  of  blue  clay  of  twelve  feet  to  fifteen  feet  in  thickness,  under 
which  was  another  water-tight  red  clay  of  thirty  feet^in  thickness  ; 
then  five  feet  of  sandstone  to  river  level.  Resting  on  this  blue 
clay,  fifty  feet  above  river  level,  was  a  bed  of  water-bearing  sand 
that  showed  varying  thickness  from  five  to  fifteen  feet.     Through 


346 


Kansas  Academy  afSHmee. 


this  ©TideEtly  the  water  came,  and  when  this  eand  was  waehed  out 
the  clay  bed  over  it  wafi  let  down,  and  a  lapdBlide  was  the  result. 
Knowing  now  the  levels  of  this  blue  clay,  and  Boding  only  a  fii?e- 
degree  dip  to  southwest,  an  attempt  to  find  Ihe  general  oonrse  of 
the  underground  water  was  made^  and  with  success.  A  ridge  north 
of  Mount  Vernon,  known  as  the  horseshoe  ridge,  was  examined, 
and  found  to  consist  of  Columbia  river  gravel,  in  which  abundant 
water  waa  found.  This  ridge  is  about  four  miles  north  of  Mount 
Vernon,  Standing  on  this  we  could  look  over  the  entire  couolry 
towards  Mount  Vernon,  A  very  distinct  ridge  was  seen  ending  at 
Mouut  Vernon,  forming  one  side  of  the  frog  of  a  horses  hoof. 
From  the  contour  of  the  remainder  of  the  oouutry  within  the  horse- 
shoe, it  was  plainly  evident  that  the  Mount  Vernon  water  must  fol- 
low under  this  ridge.  Outlet  springs  on  the  line  were  found  all 
along  the  proper  level  linea  It  was  determined  to  run  a  tunnel 
under  Mount  Vernon  at  right  angles  to  the  general  course  of  this 
eentrul  ridge,  to  out  the  underground  streams  as  nearly  at  right 
angles  an  possible. 

'*It  was  thought  that  possibly  three  tunnels  would  be  necessary, 
and  provisions  were  made  for  this.  It  may  be  added  that  wells  on 
the  estate  were  examined  and  the  general  waterdevel  taken  in 
these.  Five  feet  was  the  general  water-leveL  Depth  of  wells, 
seventy  feet  Work  was  commenced  on  funnel  No.  1.  Two  feet 
of  blue  clay  was  carried  in  the  heading  at  the  start  in  order  to  tak« 
up  the  depressions  in  the  clay  which  we  of  course  expected  and 
that  were  due  to  water  wear.  Running  in  on  a  grade  of  two  inches 
to  100  feet  for  the  first  fifty  feet,  we  experienced  no  <^fficulty,  ex* 
oept  great  care  was  required  to  avoid  rune  of  lower  quicksands  and 
falling  of  loose  saods  from  above.  At  fifty  feet  we  ran  suddenly 
against  a  very  hard  mmdstone,  cemented  saud  and  iron,  five  feet  m 
thickness,  with  a  footing  on  blue-clay  level  of  one  foot  of  pur© 
white  qnicksand.  In  this  sand  cement  we  found  numerous  roots, 
gome  partly  decayed,  and  some  only  the  form  of  roots  with  the 
wood  all  gouei  leaving  simply  a  limouite  shell.  This  material  was 
singularly  hard  to  lireak,  and  great  care  had  to  be  exercised  to  pre- 
vent runs  of  qnioksand  uiiderueath.  The  latter  was  stopped  by 
the  use  of  sand- bags  and  fine  lawu  grass.  Hay  or  straw  was  of  no 
nae.  We  had  now  crossed  at  right  angles  several  streama  and  had 
a  flow  of  about  2000  gallons  of  water  per  day.  After  getting 
through  this  difficult  piece  of  ground  we  suddenly  came  into  a 
bank  of  solid  sand,  filled  with  water  to  the  depth  of  Qve  feet,  and 
capped  with  two  feet  of  putty  olay  that  was  welUnigh  past  picking 
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or  cattiog  out  in  any  way.  The  water  flow  immediately  pioked  up 
to  50,000  galloDB  per  day,  and  held  to  this  for  a  long  period.  We 
were  draining  out  the  entire  basin  under  the  hill,  forsuoh  it  proved 
to  be.  The  springs  commenced  to  fail,  the  wells  to  fall  in  their 
water-leveis ;  the  dam  was  broken. 

"The  potty  clay  in  heading  lasted  for  nearly  100  feet  and  was 
very  hard  to  manage,  a  special  tool  being  made  to  cut  it— a  compro- 
mise between  a  mattock  and  the  chisel  point  of  a  pick.  Picks  only 
went  into  it  and  drew  out  their  width  in  clay.  Mattocka  could  not 
be  driven  in  deep  enough  to  avail  anything.  After  passing  through 
this  material  a  solid  sand  bed  was  encountered  that  required  very 
careful  handling  to  prevent  its  falling  away  from  the  putty  clay, 
which  had  risen  beyond  the  roof.  This  condition  lasted  to  the  end, 
a  distance  of  279  feet.  Careful  record  had  been  kept  of  channels 
and  slight  depressions  in  the  blue-clay  level  as  the  tunnel  was 
driven*  Each  depression  was  marked  in  the  timber  sets*  At  the 
end  we  found  a  depression  of  four  feet  and  six  inoheSi  and  con- 
cluded that  it  was  best  to  stop  at  this  point.  The  drain  had  af* 
fected  the  old- tomb  spring,  one  of  our  guides,  reducing  it  by 
one-third ;  still  with  the  clay  depression  at  the  end  of  the  tunnel  it 
seemed  to  l>e  safer  and  cheaper  {due  to  long  haul)  to  cut  No,  2 
tunnel  to  isolate  old  tomb.  It  was  necessary  now  to  take  up  the 
depressions  indicated  in  tunnel  No,  1*  A  ditch  with  a  grade  of  two 
inches  to  the  lOU  feet  was  started  under  tunnel  No,  1,  to  take  up 
the  lowest  depression,  four  feet  six  inches  at  its  head.  This  ton- 
nel  had  been  timbered  with  a  view  to  this.  The  timbers  had  been 
set  four  feet  apart  at  the  bottom  and  two  feet  at  the  top,  so  that  a 
stringer  could  be  run  from  No.  1  timber  on  the  bottom  to  No.  3  on 
each  aide  of  the  tunnel,  and  a  jack  placed  across  No.  2  timbers. 
This  was  tightened  up  and  No.  2  mudsill  taken  out,  thus  swinging 
No.  2  so  that  the  ditch  could  be  cut  out  between  these  sets.  This 
ditch  was  cut  and  the  depression  thus  all  taken  up,  The  deepest 
depression  had  clay  cores  rammed  down  on  the  outflow  side  uf  the 
tunnel.  This  ditch  was  then  filled,  first  with  three  inches  of  clear 
gravel  from  the  size  of  a  walnut  to  the  size  of  a  pea,  thoroughly 
rammed.  On  this  were  laid  three  two4nch  tile-drain  pipes  in  pyra* 
mid  form.  The  entire  ditch  was  then  filled  in  with  the  same  gravel. 
The  flow  of  water  was  10,500  gallons  per  day<  The  springs  and 
weeps  as  far  as  old  tomb  were  practically  dry,  The  well  at  the 
house,  150  feet  distant  from  the  tunnel,  was  dry*    The  greenhouse 
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well,  500  feet  distant,  was  reduced  by  two  feet.    The  old  tomb 
spring  was  redaced  one-third. 

"Having  now  the  exact  conditions  in  the  formation,  and  knowing 
the  presence  of  the  cemented  dam  around  the  hill,  and  its  approxi- 
mate width,  we  concluded  to  cut  No.  2  tunnel  to  isolate  the  old 
tomb  in  blue  clay,  just  carrying  the  sand  level  in  the  very  top  of 
the  heading.  The  tunnel  was  driven  in  125  feet.  We  encountered 
small  streams  of  water  as  we  went  along,  and  broke  through  the 
limestone  crust  that  lay  between  the  blue  clay  and  sand.  Bore 
holes  were  made  upward,  so  that  we  could  feel  our  way  across  the 
iron  dam.  At  120  feet  we  commenced  to  get  a  good  deal  of  water. 
All  proper  precautions  were  taken  when  we  should  break  through 
under  the  dam.  Sand-bags  and  grass  were  in  readiness,  and  when, 
at  125  feet,  we  went  into  water-bearing  sand,  it  was  successfully 
held  back  and  the  water  allowed  to  run  out.  The  old-tomb 
spring  stopped,  and  the  tunnel  was  allowed  to  stand,  except  that  a 
solid  gravel  filling  was  put  in  the  heading  in  place  of  the  grass  and 
sand.  This  tunnel  is  to  be  filled  with  gravel,  except  near  the 
mouth,  where  a  cement  wail,  backed  by  a  rammed  blue-clay  filling, 
is  to  be  used  as  a  dam,  to  back  the  water,  to  be  carried  off  in  pipes 
for  further  use.  The  water  coming  from  the  two  tunnels  is  now 
cencentrated  into  a  cistern  that  had  been  constructed  some  years 
ago,  and  is  forced  into  tanks  by  hydraulic  rams,  from  which  Mount 
Vernon  gets  its  supply  of  water.  The  supply  has  been  suflScient 
for  all  general  use.  The  flow  is  15,000  gallons  per  day  now,  from 
both  tunnels.  No  diminution  can  be  detected  in  the  flow  of  the 
two  tunnels.  No  sand  is  observed  in  catch-basins.  Everything 
seems  to  come  to  rest. 

"conclusion. 

"The  problem  is  successfully  solved.  The  whole  hillside  affected 
by  the  tunnels  has  dried  out.  No.  1  tunnel,  left  for  observation,  is 
to  be  filled  with  gravel,  so  that  a  channel  will  be  left  that  will  never 
close  up.  The  theory  regarding  the  dam  formed  around  the  brow 
of  till*  hill  may  be  of  interest,  and  seems  to  have  been  borne  out  by 
facts.  The  iron  in  solution  in  the  water  was  deposited  probably  in 
the  form  of  pyrite  by  coming  in  contact  with  the  tree  roots.  This 
was  gradually  changed  to  limonite.  Old  trees  died  out  ( last  slide 
had  two  dead  stumps  of  very  old  trees  at  its  head),  and  gradually 
in  wet  seasons  the  water  dissolved  the  iron,  and  a  break  in  the  dam' 
occurred,  and  this  caused  a  landslide. 

"A  ([uite  interesting  thing  has  been  observed  recently,  pointing 
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out  to  OS  how  the  waters  in  the  apper  levels  to  the  north  and  west 
of  us  get  down  from  the  Columbjia  river  level,  fifty  feet  above  the 
first  sand  level,  to  the  lower  sand  level.  In  making  the  railroad 
out  just  north  of  Mount  Vernon  a  fault  in  the  Columbian  blue-clay 
base  is  shown  for  over  100  feet  in  length.  The  blue  clay  shows  a 
continuous  line  for  a  long  distance,  but  .quite  suddenly  a  fault  is 
disclosed,  the  clay  capping  over  a  sand  bed  for  some  twenty  feet ; 
then  a  clear  sand  bed  occurs  for  eighty  feet.  This  would,  of  course, 
allow  the  water  on  the  upper  level  to  go  through.  As  a  matter  of 
fact,  this  river-bed  is  now  dry,  whereas  four  miles  back  it  carries 
the  water." 


VII. 

MISCELLANEOUS  PAPERS. 


'The  Study  of  Mineralogy  for  Self-culture." 

By  J.  C.  Cooper,  Topeka. 

'Mutations  and  the  Evolution  of  Man." 

By  Alton  H.  Thompson.  Topeka. 
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THE  STUDY  OF  HINEEALOOT  FOE  SELF  CULTURE. 

THE  opening  lines  of  Bryant's  poem  "Thanatopsis"  invite  to 
the  Btndy  of  nature  in  these  beautiful  and  impreBsive  words: 

''To  him  whOf  in  the  love  of  Nature,  holds 
Communion  with  her  viaible  forms,  she  sp€ftks 
A  various  language  ;   for  her  gayer  hours 
She  has  a  voice  of  gladness,  and  a  smile 
And  eloquence  of  beauty  ;  and  she  glides 
Into  his  darker  musings  with  a  mild 
And  gentle  sympathy,  that  steals  away 
Their  sharpness  ere  he  is  aware/' 

The  purpose  of  the  writer  at  this  time  is  to  say  something  ed* 
ditionalf  in  a  general  way,  to  encourage  the  study  of  nature,  and 
later  on  to  oall  attention  more  particularly  to  the  inviting  field  of 
mineralogy* 

There  is  no  more  instructive,  delightful  and  useful  recreation 
for  man  than  the  study  of  some  branch  of  natural  science.  Afl  the 
young  student  becomes  acquainted  with  nature's  worka,  their 
beauty  and  ueefulness  and  perfect  conformity  to  law,  they  teach 
him  the  most  useful  lesson  youth  or  manhood  can  learn,  that 
throughout  the  wonderful  and  complicated  machinery  of  nature'a 
works  there  runs  everywhere  the  binding  thread  of  law  and  obedi* 
ence»  holding  every  atom  of  matter  in  wise  and  loving  eubjeotion 
to  its  will.  And  man,  being  composed  of  atoms  of  matter,  must 
obey  these  laws,  so  far  as  they  concern  him  individaally^  as  posi- 
tively as  inert  atoms,  or  he  will  inevitably  suffer  the  consequenoes. 
A  violation  of  nature's  law  cannot  be  condoned  by  the  purchase  of 
indulgence.     It  must  be  worked  oat  with  repentance. 

All  of  us,  when  in  a  crowd,  probably  have  been  impressed  with 
the  variety  of  faces  that  pass  before  us.  No  two  of  them  are  alike, 
and  it  is  quite  probable  that  in  the  whole  human  family  there  are 
DO  two  persons  exactly  alike.  This  gives  us  a  little  idea  of  the  va- 
riety in  nature*  As  these  faces  differ,  we  may  reasonably  assume 
that  each  individual  will  differ  in  his  internal  laboratory  and  bis 
mental  and  spiritual  wants.  Yet,  with  all  this  difference,  the  field 
of  nature  is  varied  enough  to  furuisb  delightful,  instructive  and 
useful  employment  and  recreation  for  all,  if  one  gets  into  the  line 
of  work  ha  is  qualified  and  adapted  for. 
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EmerBon  atys:  '*The  crowing  fortone  of  a  man  is  to  be  bom  to 
some  purrait  which  fomiBhea  him  employm^it  and  happineaa^ 
whether  it  be  to  make  baskets,  or  broadswords,  or  canals,  or  statnea, 
oraoDgs/' 

One  can  conceive  of  the  delight  in  a  pnrsnit  that  fomisheB  em- 
ployment and  happineas.  Bat  throogh  the  inccmgrnities  of  life^  ra- 
anlting  from  ignorance  of  and  departure  from  law,  very  few  are  so 
fortunate  as  to  enjoy  that  happy  combination.  The  careful  study 
of  nature's  works,  constantly  impressing  us  with  the  perfectionL 
and  inviolability  of  her  laws,  will  help  us  to  approach  that  ^iviaUe 
condition. 

The  diversity  of  human  wants  is  illustrated  in  the  field  of 
natural  history  study  by  the  direction  that  the  individual  taatcB 
and  inclinations  lead.  Some  develop  a  natural  inclination  for  a 
particular  field  of  study,  and  if  they  are  rightly  started  in  it  they 
are  amo&g  the  fortunate  few  whom  Emerson  had  in  mind.  The 
study  becomes  a  love  with  them ;  a  love  that  sweetens  labor  and  duty. 

The  three  broad  fields  of  nature's  works,  animaL  v^etable,  and 
mineral,  are  subdivisible  into  numerous  branches.  A  better  ac- 
quaintance with  any  one  subject  discloses  a  wide  field,  again  subdi- 
vided into  specialties.  Those  who  give  the  subject  moat  thought 
and  study,  In  any  direction,  find  that  greater  excellence  can  be  ob- 
tained by  concentration  upon  a  small  field  of  work. 

Application  and  industry  educate  the  eye  as  well  as  the  hand. 
The  enthusiastic  entomologist  will  catch  the  glint  of  a  beetle's  flight 
across  his  path  when  thousands  of  people  would  not  see  anything. 

The  writer,  at  one  time,  was  showing  some  pretty  minerals  to  a 
country  friend  who  had  his  son  with  him,  a  stout  boy  of  nineteen 
years  of  age.  The  boy  asked,  with  astonishment,  "Where  did  you 
get  those  things?''  He  was  told  that  these  had  been  picked  up  in 
rambles  over  the  country,  when  he  exclaimed,  ''I  never  see  anything 
like  them."  And  he  did  not — and  comparatively  few  people  do. 
Excellence  acknowledges  no  guaranty  but  labor,  and  it  takes  the 
trained  eye  to  catch  the  flight  of  a  beetle,  or  the  form  of  a  fossil,  or 
a  crystal  in  the  rock.  Even  the  hues  of  the  earth  and  the  blue  of 
the  sky  have  no  beauty  for  some  people.  The  eyes  might  transfer 
to  their  soul  the  granduer  of  what  they  could  take  in  in  a  sweep, 
but  they  don't.  In  fact,  we  might  almost  believe  we  were  daily 
among  men  who 

**  Could  strip,  for  all  the  prospect  yields 
To  them,  their  verdure  from  the  fields; 
And  take  the  radiance  from  the  clouds 
With  which  the  sun  his  setting  shrouds." 
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Mineralogy  more  iotimately  CDnceras  the  bnmaii  family  than 
any  other  branch  of  natural  Bcience.  All  the  elements  that  enter 
into  the  compoeition  of  matter  are  mineraL  Our  bodies,  the  earth 
we  live  on,  the  air  w©  breathe,  the  water  we  drink,  the  food 
we  eat*  all  the  articles  of  use  that  minister  to  our  necessities  and 
comforts,  all  the  articles  of  ornament  that  adorn  the  homes  of  lux- 
ury, all  the  colors  of  paint  upon  the  artist's  palette,  the  bloom  on 
beauty's  cheek,  and  the  flowers^" those  retninieences  of  Eden  and 
prophecies  of  heaven — the  splendid  children  of  the  sun  and  the 
jewelry  of  the  soil/'  are  all  made  up  of  and  are  reeolvable  into 
mineral  elements. 

Nature  invitee  to  tbie  study  by  adorning  the  material  with  the 
beauties  of  all  the  gems.  She  fashions  from  the  moet  common 
materials  her  most  beautiful  and  precious  gems.  Prom  carbon,  an 
abundant  and  common  mineral,  which,  as  coal  and  charcoal,  con- 
tributes so  much  to  our  necessities  and  comforts,  by  an  art  that 
man  has  not  yet  been  able  to  imitate  profitably,  she  fashions  the 
diamond. 

From  the  abundant  element,  aluminum,  which  makes  up,  prob- 
ably, one-tenth  of  the  entire  earth,  combined  with  oxygen,  another 
common  element  which  makes  np  about  one-half  of  the  earth,  she 
makes  the  sapphire,  the  oriental  or  true  ruby,  the  oriental  emerald, 
the  oriental  topaz,  and  the  oriental  amethyst.  These,  when  found 
perfectly  crystallized,  and  composed  of  pure  oxide  of  alumina  m, 
with  a  little  coloring  matter  from  some  mineral  oxide,  are  among 
the  most  valuable  gems  known.  The  pure  alnminum  mby,  when 
of  perfect  color,  is  more  valuable  than  the  diamond.  Nearly  all 
the  favorite  gems,  next  in  degree  of  value  to  the  diamond,  and  the 
pure  oxide  of  aluminum,  are  varying  oxides  of  aluminum,  silicon, 
and  iron,  with  occasional  oxides  of  a  few  other  metals. 

It  is  exceedingly  interesting  to  study  this  feature  of  nature's 
work ^ how  she  makes  her  most  beautiful  gems  out  of  the  moet 
abundant  and  common  mineral.  Like,  in  our  republican  form  of 
government,  where  the  human  elements  have  free  opportunity  to  de- 
velop, we  bring  forth  onr  Lincolns,  Garfields,  Grants,  and  nearly  all 
the  leading  minds  in  commerce,  In  the  industries,  in  art  and  litera- 
ture, from  the  common  material  of  society.  There  is  hardly  a  dis- 
tingnished  man  in  this  country  to-day  who  has  not,  in  this,  or 
only  a  few  generations  back,  come  np  from  the  common  people. 

The  sentiment  of  mineralogy  is  abundant  and  beautiful;  but  it 
will  be  more  interesting  to  practical  minds  that  are  anxiously  con- 
earned  about  their  daily  needs  to  consider,  more  particularly,  the 
practical  uses  to  which  this  study  can  be  applied. 
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There  aeeme  to  be  a  wise  forethoogbt  and  lawful  purpose  in  all 
of  oature's  work.  She  has  crj^stallized  all  the  commoa  and  many 
of  the  rare  minBrals  into  beautiful  forms  and  adorned  them  with 
attractive  colora,  and  many  of  them  with  a  luster  of  finish  that 
rivals  the  lapidary's  art,  evidently  to  attract  our  attention  and  get 
ua  interested  in  them.  An  acquaintance  with  their  beauties  of 
form  and  color  naturally  leads  ud  to  want  to  know  something  of 
their  composition  and  useful  properties,  and  this  want  invitee  to 
the  study  of  the  chemistry  of  mineralogy,  which  opens  up  more  of 
the  useful  secrets  of  nature's  wotki  for  man's  neoessities,  health, 
and  comfort,  than  any  other  department  of  natural  science. 

The  field  of  the  practical  usee  to  which  mineral  atoms  can  h^ 
applied  is  so  broad,  it  so  intimately  concerns  all  our  material  wants, 
that  it  furnishes  infinite  employment  for  human  pursuit*  The 
mining  and  fabrication  into  useful  and  ornamental  forms  and  com- 
positions  of  aU  the  metals — of  gold,  silver,  iron,  aluminum,  zinc, 
lead — the  varieties  of  useful  rocks,  the  alkalies  and  clays,  give  em- 
ployment to  the  most  varied  talents.  A  little  reflection  will  im- 
press the  student  with  the  useful  fields  this  study  opens. 

AU  the  elements  made  known  by  chemistry  are  found  in  min- 
erals, for  the  mineral  kingdom  is  the  source  of  whatever  living  be- 
ings—  plants  and  animals— contain  or  use, 

^' The  chemist  cannot  make  any  thing ;  he  only  supplies  the  fa- 
vorable conditions  for  the  action  of  the  laws  that  absolutely  govern 
every  atom  of  matter/' 

Having  shown  that  mineralogy  deals  with  all  the  elements  that 
make  up  this  earth  and  all  that  there  is  on  it,  and,  in  all  probabil- 
ity, all  matter  of  every  kind  throughout  space,  its  usefulness  can- 
not be  questioned. 

The  writer  has  been  surprised  at  the  lack  of  interest  manifested 
in  this  particular  department  of  natural  science  in  our  coliegiate 
institutions.  Fossil  geology,  or  paleontology,  seems  most  to  inter- 
est them.  Perhaps  they  have  become  so  accustomed  to  devote 
study  to  dead  languages  and  dead  thiugs  that  they  do  not  appre- 
ciate the  vitality  of  the  living  present  and  the  prospective  activity 
of  the  coming  future. 

The  writer*8  attention  was  particularly  attracted  recently,  upon 
the  receipt  of  a  circular  from  the  University  of  Chicago,  to  a  list  of 
professors  under  the  head  of  '* department  of  geology/*  This  list 
enumerated  seven  different  subdivisions  of  this  department,  with 
a  special  professor  at  the  head  of  each.  These  subdivisions  were: 
'' Head  prof easor  of  geology,"  "professor  of  geographic  geology/' 
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"pfofeeeor  of  petrology/*  '* professor  of  economic  geology," 
j  *-prQfesaoT  of  pre-Cambrian  geology/'  "professor  of  paleontology 
Licsal  geology/'  and  *' professor  of  archeologic  geology/'  but  not  a 
^bngle  professor  of  mineralogy. 

^B  80 me  time  ago  when  in  Chicago,  the  writer  visited  that  great 
^ftiatitatioD,  which  already  has  cost  many  millions  of  doUurs,  and  in- 
^Buired  for  their  mineral  collection,  and  was  informed  that  they  did 
^^ot  hH%*e  any.     It  was  suggested  that  such  an  institution  should 

have  a  good  collection  of  minerals  to  asBist  in  their  educational 
'      work.    They  gave  as  the  reason  for  not  having  any  minerals  that 

they  did  not  have  money  to  spend  for  them,  although  they  were 

about  to  invest  a  good  many  thousande  of  dollars  for  some  bones 

of  gigantic  fossil  animals  of  the  Carboniferous  period  which  had 

been  discovered  in  Utah. 
I  I  felt  a  good  deal  like  saying  that  we  were  not  living  In  the 

I      Carboniferous  age   now,  and   that   something   pertaining   to   the 

present  day  and  its  practical  work  might  prove  a  great  deal  more 
LusefuL 

^B  Mineralogy  is  preeminently  a  practical  science.  It  is  in  direct 
^^ontact  and  intimately  associated  with  the  activities  of  to-day,     It 

holds  in  its  wide  domain  more  of  interest  to  the  future  of  humanity 

than  any  other  branch  of  natural  science. 

Ni  Microscopic  mineralogy  is  a  very  pleasing  and  attractive  branch 
pt  the  study.  Nature  Ims,  in  a  measure,  concealed  many  of  the 
moat  exquisite  beauties  of  her  work  in  such  minute  forms  that  it 
requires  the  most  iK)werful  microscope  to  develop  their  beauties. 
One  great  advantage  of  this  branch  of  the  study  is  in  the  small 
space  required  for  a  collection.  Many  have  been  deterred  from 
Gotlecting  minerals  because  the  material  is  so  bulky,  and  requires  a 
great  deal  of  space  to  exhibit  it  to  advantage.  This  objection  is 
done  away  with  in  mioroscopio  mineralogy.  The  writer  has  a  friend 
and  correflpondent  in  Philadelphia,  a  gentleman  of  wealth  and  ex- 
cellent taste,  who  devotes  his  whole  attention  to  microsoopic  work, 
It  is  a  great  pleasure  to  look  over  his  collection,  which  pretty  well 
covers  the  field  of  amateur  mineralogieal  study.  It  was  contained 
m  a  few  small  cabinets,  or  boxes  of  drawers,  each  about  one  foot 
oqiiare«  which  could  be  picked  up  like  a  satchel  and  carried  about 
anywhere.  He  had  a  small  room  which  he  called  his  *'den/*  about 
twelve  feet  square,  a  round  table  about  three  feet  in  diameter,  the 
top  of  which  revolved  freely.  We  sat  on  one  side  of  this  table, 
with  my  friend  opposite.  He  would  take  out  one  of  his  mounted 
specimens,  which  did  not  occupy  more  than  a  square  inch  of  space, 
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aud,  pkciug  it  under  the  large  binocular  micTDScope  and  adjtiMing 
tbs  focus,  would  turn  the  top  of  tbe  table  around  so  that  the  rai- 
croecope  with  its  object  would  come  in  front  of  myself  for  ol>&er- 
ratioD.  lo  that  little  room  we  spent  k  deligbtfol  evening  looking 
at  the  t>eautie8  of  the  mineml  kingdom,  exhibiting  the  most  perfect 
cr}8tHllt^tion,  and  gorgeously  beautiful  in  color.  Cryet^k  so  mi* 
nute  that  tbey  could  not  he  Been  by  the  naked  eye  appeared  under  the 
microecope  as  large  as  sections  of  a  lead-pencil.  It  was  a  great 
pleaanre  to  diBcover  that  quite  a  number  of  his  most  beautiful  and 
rare  gems  were  some  that  the  writer  had  picked  up  on  old  damp 
piles  in  New  Mexico  and  Arizona  and  had  sent  to  him. 

The  microscope  discloses  the  fact  that  a  great  deal  of  nature's 
most  perfect  and  beautiful  work  in  the  mineral  kingdom   is  ia 
minute  forms.     Large  minerals  require  the  natural  and  bett  light  j 
of  day  to  bring  out  their  beauties,  but  these  little  gems  under  the  J 
rnicrosoope  can  be  seen  to  advantage  and  studied  by  artificial  light. 

Borne  thing  should  be  said  to  encourage  the  youth  —  the  boys  and 
girb— to  become  iutexeeted  in  this  study*  It  does  not  cost  mnch 
to  get  a  few  in  teres  tiog  specimens  of  minerals  for  thetn  and  some 
rudimentary  works  on  minerals.  A  little  later  a  microscope  will 
open  a  new  world  of  beauties  to  them.  Then  the  determination  of 
them  will  give  them  endless  employment  and  happiness.  It  will 
bring  them  only  good,  and  keep  thera  from  a  great  deal  that  might 
be  harmful.  It  is  healthful,  physically  and  morally,  instmetive  and 
entertaining. 

It  makes  a  very  attractive  and  interesting  study  and  recreation 
for  women.  There  is  nothing  so  attractive  to  an  esthetic  taste  as 
the  gems  of  the  mineral  kingdom.  One  cannot  conceive  of  a  more 
delightful  recreation  for  a  cultured  woman  than  to  gather  these 
gems  and  study  their  varied  forms  and  beauties.  By  gems  is  not 
meant^  what  a  good  many  would  suppose,  the  costly  gems,  but  the 
gems  of  the  mineral  kingdom  —  small,  unique  and  good  crystRlIiza- 
tioQS  of  the  minerals.  The  gathering  of  these  is  not  confined  to  the 
minerals  that  are  found  in  the  neighborhood.  They  can  be  ob* 
tained  at  moderately  reasonable  prices  from  bouses  that  deal  in 
minerals  and  by  exchange  with  collectors  in  other  localities.  When 
a  collector  finds  himself  or  herself  in  possession  of  a  namber  of 
duplicates  of  any  mineral,  by  the  possession  of  a  copy  of  the 
Naturalists*  Direotoryi  a  book  that  is  published  giving  the  name 
and  address  of  all  known  collectors,  with  their  specialties,  he  can 
seleot  persona  to  oorrespond  with  who  are  intereated  in  the  same 
line  of  work,  and  learning  what  his  correspondents  have  to  ei* 
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change,  he  can  work  up  a  profitable  and  pleasant  exchange,  thereby 
getting  acquainted  with  many  pleasant  correspondents,  and  adding 
to  his  knowledge  of  minerals  and  to  the  enlargement  and  variety 
of  his  own  collection. 

To  the  aged  and  those  pretty  well  advanced  in  life,  who  have 
given  some  study  to  this  subject,  the  collection  of  minerals  fur- 
nishes an  endless  and  interesting  source  of  recreation  and  instruc- 
tion. When  disappointments  and  cares  oppress  them  their  minerab 
will  always  meet  them  with  a  friendly  countenance  and  an  amiable 
disposition.  They  are  always  teaching  something,  and  they  do  it 
so  kindly  and  so  thoroughly  that  they  prove  most  agreeable  com- 
panions. 

No  matter  how  one  may  feel  depressed  by  human  ingratitude 
and  want  of  sympathy,  when  one  turns  to  bis  minerals  for  com- 
panionship and  friendly  counsel  they  will  not  be  a  source  of  disap- 
pointment. They  will  disperse  the  demons  of  despondency  and 
iinrest,  and  open  up  fields  of  study  in  God's  works  that  so  beauti- 
fully illustrate  the  perfect  laws  of  wisdom  and  love  with  which  the 
Great  Master  rules  His  universe,  so  that  hatred,  sadness  and  disap- 
pointments will  leave  the  mind,  and  a  cheerful  spirit  will  take  their 
place  and  give  renewed  courage  and  hope. 

The  field  of  this  inviting  study  is  illimitable,  and  the  worlds  to 
conquer  are  always  waiting  for  industrious  and  enthusiastic  effort. 
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MUTATIONS  AND  THE  EVOLUTION  OF  HAN. 

By  Alton  H.  TiiouraOH.  Totrnka. 

npHE  disco  very  and  demonstration  of  the  principle  of  mutatione 
^  m  the  formation  of  speoiea  and  varieties  of  plants,  by  Ho^ 
De  Vries,  is  one  of  the  moat  brilliant  achieveroentB  in  the  history 
of  evolution  sinoe  the  publication  of  Darwin's  ** Origin  of  Hpecies/' 
Its  Teoent  promulgation  has  thrown  a  flood  of  light  upon  many 
puzzling  and  obscurt^  questions,  and  has  aided  materially  in  the 
solution  of  some  intricate  problems  in  the  science  of  biology ♦  Of 
course,  there  is  danger  of  carrying  it  too  far  in  its  application,  like 
all  revolntionary  discoveries,  for  after  all  it  only  supplements  nat- 
ural selection  and  assiBts  in  solving  problems  that  that  great  prin- 
ciple could  not  account  tor.  It  is  a  source  of  -wonder  to  later 
scientists  that  Darwin,  with  all  bis  observations  and  great  insight 
iolo  the  workings  of  nature,  should  have  failed  to  perceive  the  idea 
of  sudden  mutations,  and  held  it  as  an  inviolable  prinoiple  that  alt 
changes  of  structure  were  due  to  very  gradual  alterations,  the  m- 
suit  of  natural  selection. 

Darwin  succinctly  states  his  doctrine  in  a  letter  to  Haeckel,  as 
follows:  '* Having  reflected  much  on  the  facts,  it  seems  to  me 
probable  that  allied  species  were  descended  from  a  common  ances- 
tor. But  during  several  years  I  could  not  conceive  how  each  form 
oould  have  been  modiied  so  as  to  become  so  admirably  adapted  to 
its  place  in  nature,  I  began,  therefore,  to  study  domesticated  ani- 
mals and  plants,  and  after  a  time  perceived  that  man's  power  of 
selecting  and  breeding  from  certain  individuals  was  the  most  pow- 
erful of  all  means  iii  the  production  of  new  races.  Having  attended 
to  the  habits  of  animals  and  their  relations  to  surrounding  condi- 
tions, I  was  able  to  realize  the  severe  struggle  for  existence  to  which 
all  organisms  are  subjected;  and  my  geological  observations  had 
allowed  me  to  appreciate  the  duration  of  past  geological  periods. 
With  my  mind  thus  prepared,  I  fortunately  happened  upon  Mai- 
tbus's  'Essay  on  Population/  and  the  idea  of  natural  selection 
through  the  struggle  for  existence  at  once  occurred  to  me," 

So  it  remained  for  the  astute  mind  of  De  Vries  to  perceive  that 
sudden  changes  of  structure  were  possible,  and  under  certain  con- 
ditions could  be  made  permanent.  The  general  acceptance  and 
the  revolutionary  effect  of  the  idea  of  the  origin  of  species  by  mu- 
tations has  been  marvelous*  and  is  second  only  to  the  revolutionary 
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^ave  that  swept  over  the  world  of  thought  following  the  publica- 
tion of  the  "Origin  of  Species." 

Hugo  De  Vries  saye  of  the  previous  coudition  of  the  Bcieuce  of 
origiuB  (in  speaking  of  Burbank's  work)  that,  '*0f  great  Boientific 
importance  is  the  question  whether  repeated  selections  are  suffi- 
cient to  bring  about  new  forms,  and,  further,  if  by  this  means  more 
variations  are  produced.  We  have  uo  facts  to  indicate  this,  but  it 
has  great  importance  in  the  study  of  conditions.  It  is  closely  con- 
nected with  the  question  whether  species  slowly  merge  into  one 
another  or  whether  they  originate  b^  mutations.  In  the  former 
case  small  deviations  would  increase  in  the  course  of  genenitions, 
and  thus  a  long  series  of  intermediate  forms  wonld  connect  man 
and  all  other  species.  In  the  latter  case  of  mutations  a  jump  is 
made  without  any  intermediate  stages." 

The  doctrine  of  mutations  is  founded  upon  seven  laws,  which 
De  Vries  thus  statea:  "(1)  New  elementary  species  appear  sud- 
denly, without  intermediate  steps;  (2)  they  spring  latterly  from 
the  main  stem,  not  affecting  it;  (3)  they  attain  their  full  con- 
etancy  at  once ;  ( 4 )  some  of  the  new  strains  are  elementary  apeciea, 
others  are  to  be  regarded  as  varieties;  (5)  the  same  new  species  are 
produced  in  a  large  number  of  individuals ;  ( 6)  mutations  undergo 
fluctuating  variation,  but  the  latter  is  not  evolution ;  and  (7)  muta- 
tions take  place  in  nearly  all  directions.'' 

Like  Darwin,  his  great  discovery  was  founded  on  experimenta- 
tion, elaborate  and  long  continued,  and  he  worked  upon  well-known 
and  familiar  facta.  Stock-breeders  and  horticulturiate  have  long 
employed  the  method  of  making  permanent  the  sudden  changes 
that  produce  variations,  but  no  one  before  ever  attempted  to  formu- 
late the  facts  of  mutation  into  a  law  and  to  conduct  investigationa 
upon  such  a  basis. 

Prof,  Chas.  A.  Whit©  thus  well  summarises  the  sobjeet  in 
Science:  **Specie8  originate  from  other  epeciea  through  the  or- 
dinary function  of  reproduction,  but  they  each  originate  suddenly 
and  completely  by  one  mutative  act,  am)  not  by  the  slow  accumula- 
tive variations  of  individuals.  The  beginning  of  the  mutative 
process  which  is  due  to  eome  unknown  natural  determinative  oau8e» 
some  molecular  change  in  the  germ-cell  of  the  fertilized  ovum, 
whereby  the  new  individual  acquires  changed  structural  characterB. 
The  new  species  thus  produced  by  mutation  is  in  immediate  pos- 
eeaaion  of  clearly  distinguiehing  and  hereditarily  transmissible 
characters,  and  it  has  no  more  tendency  to  hybridise  with  any  other 
member  of  the  mother  species  than  have  other  species,     Strains 
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thoB  prodooed  are  called  elementary  apeciee,  and  differ  distinctly 
but  pot  widely  from  the  mother  species/' 

It  18  well  known  that  geologists  have  long  been  disaatiBfied  with 
the, theory  of  natural  selection  by  the  accumulation  of  slow  pro- 
gressive changes  as  the  one  method  of  the  origin  of  species. 

Profeaeor  White  again  says :  ** There  has  been  an  increasing  dis- 
trust  of  the  theory  of  natural  aelectioo  for  the  origin  of  species 
that  Darwin  proposed  a  half- century  ago,  and  it  has  been  especially 
felt  in  endeavoring  to  apply  it  to  certain  lines  of  paleontologipal 
investigation.  It  haa  been  regarded  with  growing  disfavor  in  such 
caseSi  as  it  is  shown  that  genera,  families,  orders  and  claases  of  ani* 
mal  and  plants  have,  during  geological  time,  usually  originated 
with  such  comparative  rapidity  as  to  make  it  necesaary  to  infer  that 
Bpeeies  have  originated  suddenly ;  that  the  ratio  of  progressive  de- 
velopment has  not  only  not  been  uniform,  but  has  been  exeedingly 
diveiBe ;  that  environment  had  little  to  do  with  the  origin  or  destruc- 
tion of  species.  These  and  other  items  made  it  necesaary  to  presup- 
pose some  other  theory  for  the  sudden  origin  of  species  to  harmonize 
them  with  the  past  conditions  which  they  reveaL  After  the  fishes 
and  reptilea,  a  sudden  change  marks  the  introduction  of  the  placental 
mammals  which  occurred  about  the  beginning  of  Tertiary  time. 
These  highly  organized  animals  assumed  faunal  dominion  of  the 
earth  which  the  decadent  dinosaurs  had  just  departed  from.  They 
came  in  great  diversity  of  forms,  and  their  organization  was  little  if 
any  inferior  to  that  of  the  mammals  now  living  of  lower  grade  than 
the  Quadrumana.  There  has  been  found  no  evidence  of  evolution 
from  earlier  forms  by  any  slow  process,  and  they  became  eKtinct  at 
or  before  the  close  of  the  Eocene  epoch-  They  were  succeeded  by 
the  Miocene  and  Pliocene  mammalia,  exhibiting  many  strange  and 
fiuddenly  introduced  forms.  Indeed,  the  history  of  the  mammalia 
from  the  earliest  Tertiary  to  the  present  time  embraces  a  record  of 
rapid  and  varied  evolution  of  the  highest  grades  of  animals*  culmi- 
nating in  man.  If  it  should  ever  be  possible  to  trace  the  evolution 
of  man  from  the  lower  animals,  it  will  probably  be  found  that  it 
has  been  aooomplished,  not  by  the  slow  process  of  natural  seleo* 
tion,  but  by  a  series  of  sudden  mutations." 

Indeed,  the  theory  accounts  for  much  in  the  evolutionary  his- 
tory of  man  that  has  been  lacking,  In  the  first  place,  his  geolog- 
ical history  ia  quite  insufficient  to  allow  of  his  gradual  development, 
according  to  the  theory  of  natural  aeleotion,  by  alow  aecretione  of 
alterations.  The  earliest  form  of  lemur,  An^ptomorphus,  which 
was  probably  the  ancestor  of  all  of  the  AnthropoidiSi  is  too  recent 


Miscellaneous  Papers. 


2R3 


to  allow  time  euoagfa,  geologically,  for  the  slow  evolution  of  roan 
mm   thia  stock.     We   have   reason  to  believe  that  the  psychic 

^emergence  of  man  from  lower  forcps  was  a  sudden  mutation,  and 
from  th©  start  bis  mental  evolution  took  place  by  leaps  and  bounds. 
All  of  his  physical  alterations  and  his  special  brain  and  mental 
development  indicate  such  a  prooees  of  sudden  mutations.  To  be 
sure,  the  gap  between  man  and  the  highest  anthropoida  has  been 
materially  lessened  by  the  discovery  of  PitheGOnihropus  and  the 
studies  of  the  pygmies,  but  there  are  still  many  missing  links  which 
were  necessary  according  to  the  theory  of  natural  selection.  With 
the  principle  of  mutatiouB,  however,  we  can  dispense  with  these 
links  in  the  formerly  supposed  necessary  chain,  and  observe  how 
perfectly  the  wonderful  theory  of  mutations  can  account  for  per- 
hape  ail  of  the  marvelous  changeB  that  have  taken  place  in  the 
evolntiou  of  man. 

The  theory  of  mutations  will  alone  account  for  the  psychic  emer- 
gence in  relation  to  its  necessary  suddenneas  and  the  successive 
rapid  ohanges  that  took  place  in  the  growth  of  the  brain  in  response 
to  higher  mental  activity  and  the  correlative  changes  in  physical 
structure.  The  theory  of  selective  influences  and  the  slow  accre- 
tion of  alterations  has  never  been  satisfactory,  and  has  bitter  op- 
ponents. The  early  geological  horizons  in  which  stone  implements 
of  supposedly  human  manufacture  have  been  found,  the  authen- 
ticity of  which  has  never  been  satiBfactory,  need  not  trouble  the 
anthropologist  now;  for  it  is  possible  that  man  could  have  emei*ged 
as  suddenly  as  many  other  animals  which  the  geological  history  of 
the  earth  has  demonstrated.  The  problem  of  man's  origin  is  now 
in  a  fair  way  of  being  solved  and  fills  us  with  excited  expectation. 
We  can  accept  witli  confidence  now  the  evidence  of  his  existence 
early  geological  formations,  which  we  have  felt  heretofore  that 
re  must  reject  as  impossible.  The  geological  evidences  of  the 
earliest  occurrence  of  man,  are  now  trUBtworthy,  and  we  can  accept 
them  without  the  reluctance  with  which  we  have  heretofore  re- 
garded them.  We  can  now  believe  in  the  possibility  of  Pliocene 
man,  and  the  disputed  questions  of  the  probability  of  early  Pleisto- 
cene man  are  at  once  settled*  All  the  implements  of  early  man  can 
DOW  be  accepted  as  genuine,  and  perhaps  a  flint  chip  from  the 
Miocene  even,  which  we  have  held  as  being  impossible  of  human 
rorkmanship,  we  may  now  regard  as  possible. 
Not  only  does  early  geological  man   thus  become  a  certainty 

"through  the  theory  of  mutations,  but  it  will  also  throw  much  light 
ipon  later  and  other  anthropological  problems;  for  instance,  the 
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question  of  the  origin  of  races,  which  hm  always  been  a  most  diffi- 
rult  oQ©.  That  the  great  variations  of  mankind  coald  have  arisen 
merely  through  the  inflaenoe  of  environ  meat,  diniate,  food,  terree* 
trial  or  cosmic  influences,  which  were  tentatively  offered,  owing  to 
the  theory  of  sIdw  changes,  we  have  been  long  convinced  are  not 
eafficient.  We  now  feel  satisfied  that  the  great  racial  varialions 
originated  suddenly ,  by  mutations,  and  that  frotr  ^'sports/'  so  to 
epeak,  the  races  had  their  origin.  The  mutation  theory  throws  a 
flood  of  light  upon  this  great  question,  but  which  awaits  the  work- 
ing out  of  the  details. 

The  theory  accounts  also  for  the  origin  of  very  early  civilizatioofi, 
which  we  have  heretofore  believed  roust  have  had  a  slow  growth 
by  natural  development.  We  can  now  realize  bow  a  superior  race 
coold  spring  into  prominence,  and,  by  unusual  ability,  rapidly 
evolve  a  high  civilization:  as  witness  the  ancient  Assyrians,  Egyp- 
tians, (ireeks,  Romans,  Peruvians,  Mexicans,  and  others.  History 
tells  us  that  the  rise  and  development  of  such  peoples  were  very 
rapid,  and  that  a  very  few  centuries  were  required  for  them  to  pro- 
gress from  savagery  to  high  civilization,  and  which  we  now  know 
must  have  been  due  to  mutations  — to  the  sudden  appearance  of 
superior  inteliecta  without  a  previous  gradual  development.  Mod* 
ern  nations  also  have  arisen  into  intellectual  prominence  and  ac- 
eompliahments  by  leaps  and  bounds,  as  many  examples  that  occur 
at  once  to  every  one  will  amply  prove*  At  the  present  time  we 
need  some  moral  mutations  to  correct  the  aberrations  of  oonseienoe 
of  men  in  high  places. 

Indeed,  the  idea  opens  up  an  illimitable  field  for  speculation. 
As  a  recent  writer  in  Seience  well  said :  *'  Born  in  the  womb  of  lower 
animals,  man  has  become  the  most  wonderful  living  thing  on  earth, 
although  separated  now  by  a  great  gulf  from  his  next  of  kin<  In- 
experienced in  his  early  liistory,  his  mind  steadily  advancecl,  until 
to-day  he  contemplates  all  nature  with  a  yearning  to  know  its  mys- 
teries. The  changes  in  the  germ*cell  sufficing  to  evolve  him  are 
as  inscrutable  to  his  reason  aa  the  constitution  of  matter  or  the 
interstellar  space  ether,  or  the  origin,  nature  and  the  meaning  of 
life  itself.  But  we  ardently  desire  to  know  these  things — to  peer 
oat  into  unfathomable  space  and  to  epeculate  upon  the  meaning  of 
our  existence  and  the  unknowable  as  we  perceive  it  all  about  us  in 
the  universe.  But  as  a  species,  aapiens,  of  the  genus  Homo,  we 
c<an  never  know.  We  seem  to  be  but  intellectual  atoms  floating  in 
an  infinity  of  space  and  time/* 
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ANNOUNCEMENT. 

TT  HAS  long  been  the  desire  of  many  of  our  members  to  secure 
-^  the  annual  publication  of  our  Transactions,  but  not  until  this 
year  has  it  been  possible.  By  assurances  that  the  total  expense  to 
the  state  would  not  be  increased  beyond  the  sum  heretofore 
granted,  we  were  able  to  secure  assent  of  the  printing  committee, 
and  now  issue  volume  XX,  part  I.  The  volumes  will  be  numbered 
biennially,  as  heretofore,  and  the  larger  part  of  the  edition  will 
be  in  paper  covers,  which  facilitates  their  distribution  in  for- 
eign countries,  and  does  not  lessen  the  value  for  exchanges.  If 
our  next  meeting  be  held  in  Thanksgiving  week,  and  the  papers 
presented  are  promptly  handed  in,  it  will  be  possible  to  get  them 
into  the  printer's  hands  before  the  rush  of  legislative  printing  oc- 
curs, to  delay  their  publication. 

We  have  secured  the  reprinting  of  our  four  lacking  volumes — 
IV,  V,  VI,  and  VII,  and  now  can  supply  missing  numbers  or  com- 
plete sets  to  any  of  our  members  at  very  moderate  expense.  In 
accordance  with  the  usage  of  other  societies,  it  is  likely  that  a 
liberal  discount  will  be  made  to  members  from  our  list  prices,  al- 
though these  are  not  high. 

The  secretary  would  like  expression  from  the  members  as  to 
choice  of  time  and  place  for  next  meeting,  that  these  preferences 
may  be  laid  before  the  executive  committee  of  the  Academy.  • 

J.  T.  LOVEWELL,  Secretary, 
ToPEKA,  March  9,  1906. 
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Original  volumes  I,  EI,  III,  were  paUished  as  parts  of  the  State 
Agricaltoral  Reports  for  1872,  1873,  1874.     ( Oat  of  print  now.) 


Repfrint  of  vohiiDes  I  to  III  (1896),  IS  pa^es,  4  figures |0  50 

VohnnelV,  1875,  63  pages.     (  Reprint,  1906 ) 40 

Volume  V,  1876,  64  pages,  1  figure.     ( Reprint,  1906) 40 

Vohune  VI,  1878,  94  pages,  6  figures,  1  plate.     (  Reprint,  1906  ) 60 

Volume  VII,  1881,  136  pages,  1  plate.     ( Reprint,  1906) 1  00 

Vohiroe  VIII,  1883,  85  pages,  5  plates 60 

Volume  IX,  1885,  145  pages,  9  plates paper,  75  cts.;  doth,  1  25 

Volume  X,  1887,  155  pages,  19  figures,  6  plates 1  00 

Volume  XI,  1889,  128  pages,  4  figures,  1  plate 75 

VolnmeXII,  1890, 189 pages, 9 figures, 7  plates.... paper, 75 cts.;  doth,  1  25 

Vohime  XIII,  1893, 175 pages,  55 figures,  5 plates,  .paper,  60cts.;  doth,  1  00 

Vc^me  XIV,  1896,  370  pages,  96  figures,  8  plates paper,  1  25 

Vohime  XV,  1898,  226  pages,  2  figures,  7  plates 1  50 

Vohime  XVI,  1899,  320  pages,  12  figures,  9  plates paper,  fi;  doth,  1  50 

Vohime  XVII,  1901,  248  pages,  15  figures,  13  plates. .  .paper,  %i;  doth,  1  50 

Volume  XVIII,  1903,  287  pages,  35  figures,  15  plates. .  .paper,  $1;  doth,  1  50 

Vohime  XIX,  1905,  461  pages,  13  figures,  33  plates. .  .paper,  fi;  doth,  1  50 

Volume  XX,  pt.  1, 1906,  272  pages,  5  figures,  4  plates,  paper,  75c. ;  doth,  1  00 

Requests  for  the  purchase  or  exchange  of  these  publications, 
and  all  correspondence,  shonld  be  addressed  to  the 

Secretary  Kansas  Academy  op  Science, 

Topeka,  Kan.,  U.  S.  A. 
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MINX7TES. 


Thirty-ninth  Annual  Meeting,  Kansas  Academy  of  Science, 
November  29,  30,  and  December  1, 1906. 

ToPEKA,  Kan.,  November  29, 1906. 
TI>Y  appointment  of  the  executive  committee,  the  Kansas  Aoad- 
-^-^  emy  of  Science  met  at  its  rooms,  and  was  opened  at  eight 
p.  M.,  with  the  president,  F.  O.  Marvin,  in  the  chair.  About 
twenty-five  members  were  present.  By  adjustment  of  the  museum 
tables  it  was  found  that  this  room  gave  ample  space  for  the  meet- 
ing and  was  altogether  convenient  and  commodious. 

treasurer's  report. 
Reports  of  officers  being  called  for,  the  treasurer  presented  the 
following: 

account  of  the    treasurer  op  the    KANSAS   ACADEMY  OP   SaENCE  TO 

NOVEMBER  29,  1906. 

Receipts, 

Balance  on  hand  from  last  year $488  28 

Pees  and  dues 182  70 

Sale  of  Transactions 12  99 

Total $683  88 

Ekcpenditurea. 

December  14,  1906.    To  tsrpewriting  programs $1  25 

February     6,1906.    Reprinting  volume  IV 78  20 

March        20,  1906.    Illustrations 6  50 

March        20,     "       Subscription,  Journal  of  Geology 8  50 

March        20,     "       Express 100 

March        20,     "       Reprinting  volume  V 88  55 

April          18,     "       Reprinting  volume  VI 108  10 

July            20,     "       Reprinting  volume  VII 157  00 

December    3,  1905.    Placed  on  time  deposit 250  00 

Total $693  10 

November  29,  1906,  balance  due  treasurer,  $59.27. 

On  motion,  this  report  was  referred  to  W.  A.  Harshbarger,  as 
auditor,  and  found  correct.     Approved. 

(7) 
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secretary's  eepoet, 


The  secretary  is  pleased  to  chronicle  another  year  of  progreaa  for  the 
AcBjdemy,  We  a?e  now  fairly  entered  on  the  era  of  annual  volumes  of  our 
Transactiona,  and  our  calleagr^efl  wiU  have  the  encouragement  of  publishing 
at  an  early  date  whatever  contributions  they  may  make  to  scientific  discov- 
ery. We  can  do  this  because  it  is  of  mutual  convenience  to  the  state  pnnter 
and  to  the  Academy,  and  no  one  will  object  so  long  as  this  plan  does  not  in- 
crease the  expense  to  the  state^  A  certain  annual  appropriation  ia  now  ad- 
mitted as  reasonable,  and  with  the  growth  of  the  state  and  its  institutions^ 
the  Academy  may  expect  to  share  recognition  according  to  its  merit.  Ft  is 
of  course  expected  that  in  biennial  years  the  legislative  printing  will  take 
the  precedence  in  the  state  printing-office,  and  in  order  to  have  ^.rly  publi- 
cation in  such  years,  our  Transactions  must  be  in  hands  of  the  printer  be- 
fore the  legislative  rush  begins.  Past  experience  shows  that  delays  are 
most  likely  to  come  fromjneglect  of  members  to  get  their  papers  ready  for 
the  press ;  and  to  secure  the  results  now  aimed  at,  the  papers  ought  after 
being  read  at  the  annual  meeting,  to  be  placed  at  once  in  the  hands  of  the 
secretary  for  publication.  The  time  may  come  when  our  Transactions  wiE 
be  issued  as  quarterly  bulletins  and  so  save  a  considerable  item  of  expense 
on  their  distribution  by  maiL  Following  the  custom  of  past  years,  the  sec- 
retary issued  an  annoimcement  in  the  summer  of  the  coming  annual  meet* 
ing,  and  this  is  sent  to  all  members  and  to  others  who  may  be  stimulated  to 
joining  in  our  work. 

Care  of  the  museum  is  part  of  the  secretary's  duty.  The  ability  and 
good  fortune  of  my  predecessor.  Doctor  G  rims  ley,  enabled  him  to  lay  the 
foundation  of  a  very  useful  economic  museum  for  our  state.  This  must  be 
enlarged  and  improved  till  we  can  show  the  forms  and  distribution  of  our 
mineral  wealth-  As  this  museum  had  its  inception  in  the  St.  Louis  Expo- 
sition, so  the  coming  Kansas  semicentenial  ought  to  hring  it  to  perfectiom 
It  will  be  for  the  Academy  to  guide  in  this  development,  and  there  is 
no  way  in  which  we  may  expectfrnore  cordial  cooperation  or  in  which  we 
may  be  more  useful  to  the  state.  This  is  one  of  the  ways  in  which  we  may 
show  ourselves  worthy  of  being  a  "  coordinate  branch  of  the  State  Board  of 
Agriculture/' 

THE  UBRARY- 

The  growth  of  our  library  is  an  illustration  of  the  comity  and  univer- 
aality  of  science.  In  this  realm  there  are  no  state  lines,  no  political  divisions. 
Our  fellow  workers,  whether  in  Australia,  St.  Petersburg,  or  Peru,  are  ready 
to  share  with  us  in  their  discussions  and  to  rejoice  in  our  discoveries.  So 
from  the  beginning  of  our  history  we  have  found  other  scientific  bodies,  all 
over  the  world,  ready  to  exchange  with  us  their  publications,  even  when  our 
members  were  few  and  our  Transactions  only  filled  a  small  [pamphlet*  In 
these  exchanges  we  have  been  conscious  of  getting  the  better  end  of  the 
trade,  and  our  older  sister  societies  have  shown  their  sympathy  in  being 
willing  to  accept  our  productions  and  wait  for  us  to  grow  to  something  bet- 
ter. We  have  grown,  and  our  late  volumes  make  a  respectable  showing  as 
compared  with  others  of  their  class,  Reprinta  of  the  first  seven  volumes 
enable  us  to  exchange  eomplete^aets  of  the  first  twenty  volumes,  and  we  can, 
with  some  assurance,  offer  these  for  the  valuable  works  coming  to  us  from 
other  societies. 
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ACCESSIONS^ 

During  the  past  year  we  have  received  not  leas  than  500  unbound  vol- 
umes, pamphlets,  and  parts  of  volumes,  which  are  filed  away  aod  await 
the  time  for  binding.  Several  hundred  volumes  are  now  in  a  greater  or 
lesser  state  qf  completeness^  and  in  some  cases  missing  numbers  will  be 
difficult  to  secure.  Some  of  them  may  be  purchased*  but  it  will  require 
much  correspondence,  and  will  be  impossible  always  to  get  complete  mta, 
though  we  may  have  complete  volumes. 

Over  fifty  bound  volumes  have  come  to  us  during  the  year,  the  larger 
portion  of  these  being  from  the  Smithsonian,  and  other  government  depart- 
ments in  Washington.  Many  of  these  are  of  great  value,  bulky,  finely  il- 
lustrated, and  would  be  a  valuable  acquisition  for  any  library. 

Our  library  has  a  good  many  volumes  in  foreign  languages,  which  will 
interest  only  a  small  number  of  our  members,  but  it  m  important  to  have 
one  collection  in  the  state  where  these  foreign  books  may  be  consulted* 

In  government  ptiblications  Hke  those  of  the  Smithsonian,  of  the  Geo- 
logical Survey,  and  of  the  Agricultural  Department,  our  files  are  du plica tedt 
both  in  the  State  Library  and  in  the  State  Historicai  Society.  The  latter 
has  the  most  complete  collection  found  in  our  state-house  of  these  books. 

CATALOGUING, 

The  usefulness  of  a  library  depends  largely  on  a  convenient  catalogue. 
In  the  Transactions,  from  volume  X  et  seg,,  much  space  has  been  given  to 
the  librarian's  reports,  wherein  catalogues  and  lists  of  accessions  to  the 
library  have  been  published.  The  library  contains  a  card  catalogue,  where 
the  volumes  are  grouped  by  countries  and  by  titles.  From  our  Transac- 
tions, volumes  XIV  to  XVIII,  inclusive,  in  the  librarian's  reports,  may  be 
foond  a  record  which  gives  substantially  the  contents  of  our  library.  There 
is  also  an  authors'  card  catalogue  and  a  subject  card  catalogue,  on  which 
considerable  time  has  been  spent.  To  complete  these  according  to  modem 
library  standards,  with  cross-references,  etc.,  will  require  much  labor  as 
well  as  skilL  Before  undertaking  any  very  complete  system  of  cataloguing, 
it  may  be  well  to  consider  our  connection  with  other  libraries  and  book  col- 
lections in  the  state-house,  and  see  whether  a  common  union  and  manage- 
ment of  these  is  not  feasible.  Needless  duplication  of  books  could  be 
avoided,  expense  of  binding  saved,  and,  more  important  than  all,  a  single 
and  complete  catalogue  might  be  kept  where  it  could  be  found.  If  any  de- 
sired volume  was  available  anywhere  in  the  state- house. 

PURCHASE  OF  NEW  BOOKS, 
Funds  available  for  buying  new  books  have  been  applied  this  year  to  re- 
printing volumes  IV  to  VII  of  our  Transactions.  Money  will  be  further 
needed  to  secure  missing  numbers  in  the  volumes  of  exchanges  above  al- 
luded to,  and  it  is  desirable  to  have  our  material  bound  as  early  as  possible* 
From  membership  fees  and  dues  a  small  income  is  assured  which  may  be 
applied  to  the  library  and  to  other  Academy  work- 
After  report  of  the  treasurer  and  eeoretary,  President  Marvin 
named  the  following  committees: 

On  nominations :  Willard,  Woo«ter,  and  Cady, 
On  resolutions :  Knana,  Bailey,  and  Yates. 
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On  program :  Say  re  and  Harsh  barger. 

On  necrology :   Thompson,  Sternberg,  and  Mc Wharf, 

On  publioation :  The  retiring  president,  the  secretary,  and  one 
member  from  Topeka — in  this  instance,  Professor  Daine. 

On  membership :  Cooper,  Harehbar^er,  and  Mies  Meeker. 

On  time  and  place  for  next  meeting:  Welin,  Shattnck,  and 
Smitfa. 

There  being  time,  on  motion  the  Academy  next  listened  to  a 
paper  by  Prof.  L.  E.  Sayre,  numbered  2  on  the  program,  entitled^ 
•'Drag  Standards  with  Reference  to  the  Pure  Food  and  Drag  Law." 

The  meeting  adjonmed  to  meet  to-morrow  morning  at  nine 
o'clock. 

Academy  Rooms,  Friday,  nine  a.  m. 

President  Manrin  announced  the  comtoittee  on  library,  as  follows : 
Professors  Shattuok,  Kay,  and  Wilm. 

The  committee  on  membership  reported  the  following  applies, 
tions  to  become  members  of  the  Academy: 

Wm.  Leslie  Hoodie,  laboratory  assistant  in  biology,  Kansas  University, 
Lawrence, 

Robert  Kennedy  Duncan,  profesaor  of  industrUl  chemistry,  Kansas  Um- 
versity,  Lawrence. 

Archie  J*  Werth^  assistant  chemist  State  Water  Survey,  Lawrence* 

Arthur  D.  Pitcher,  instructor  mathematica.  Kansas  University^  Lawrence^ 

E.  C,  Wilm,  teacher  in  Washburn  CoUege,  Topeka* 

Wm.  Aitkinhead,  teacher  in  Washburn  College,  Topeka. 

Frank  Gephart,  fellow  in  chemistry^  Kansas  University,  Lawrence. 

Wm,  0*  Starin,  fellow  in  biolog-y,  Kansas  University,  Lawrence* 

Leshe  A,  Kenoyer,  student,  Independence. 

M,  A.  Low,  general  attorney  Chicago,  Rock  Island  &  Pacific  railway^ 
Topeka, 

T,  L.  Eyerly^  science  teacher^  Canadian,  Tex. 

L.  M.  Poweli,  M^  D.,  physician  and  surgeon,  Topeka^ 

Gertrude  E.  Hole,  teacher,  Manhattan. 

M*  A»  Pond,  teacher  of  penmanship,  Topeka, 

Miriam  Sheldon,  tocher  of  science.  College  of  the  Sisters  of  Bethany, 
Topeka. 

W.  M,  Bailey,  teacher  natural  science,  Holton, 

H,  A.  Horton,  student  in  botany,  McPheraon, 

On  motion,  it  was  voted  that  the  rules  be  auspeDded,  and  the  aec- 
retary  was  ine  true  ted  to  cast  the  ballot  of  the  Academy  for  the  per- 
sons  named  in  this  report.  The  ballot  was  duly  cast,  and  they  were 
accepted  aa  members  of  the  Academy  on  oomplyiDg  with  the  con- 
dition  of  fees  and  enrolment. 

The  Academy  divided  into  sections  and  resumed  the  readioR  of 
papers,  ae  announced  on  the  published  program. 
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SECTION  A. 
B.  F.  By«,  ehalmuui ;  J.  A.  Tatai,  Mcretair. 

No.  1.  Danoesjof  the  Jemez  Pueblo  Indians  (by  title),  Albert 
B.  Heagan. 

No.  3.  Modulus  of  lunar  influence — not  in  lifting  but  in  falling 
movement  (by  title),  J.  J.  Jewett. 

No.  4.  A  most  wonderful  tool,  John  H.  Elopfer. 

No.  5.  Harmonic  forms — plane  forms  (second  paper),  B.  B. 
Smyth. 

No.  6.  The  form  and  dimensions  of  the  earth,  H.  I.  Woods. 

No.  7.   On  the  composition  of  Kansas  oil,  F.  W.  Bushong. 

No.  8.  The  quantitative  estimation  of  iron  and  cobalt  by  the 
rotating  cathode,  H.  W.  Curtis  and  S.  A.  McHeynolds. 

No.  9.   On  the  formation  of'azo  compounds,  F.  B.  Dains. 

No.  10.  On  the  precipitation  of  potassium  ferrocyanide  in  the 
presence  of  ammonium  salts,  F.  B.  Dains. 

No.  11.  Method  of  analysis  for  pharmaceutical  preparations 
(  by  title),  L.  D.  Havenhill. 

No.  12.  Method  for  the  detection  of  small  quantities  of  benzine 
in  gases  (by  title),  W.  F.  Faragher. 

No.  13.  The  pharmaceutical  industry  of  America  (by  title),  H. 
W.  Emerson. 

No.  17.   Short  methods  for  drug  assay  ( by  title),  H.W.  Emerson. 

No.  49.  A  test  for  artificial  bleaching  of  flour  (by  title),  J.  T. 
Willard. 

No.  51.  The  capacity  of  a  condenser  as  a  function  of  time,  as 
found  by  the  method  of  direct  discharge  as  well  as  by  alternating 
currents  (by  title),  Bruce  V.  Hill. 

No.  37.  Nature  photography  in  Kansas — the  work  of  Mr.  and 
Miss  McColm,  G-race  H.  Meeker. 

Voted  that  the  privileges  of  the  floor  be  extended  to  all  visitors. 

Adjourned,  to  meet  in  general  session  in  the  manual  training 
high  school  hall,  at  two  o'clock  p.  m.  . 

SECTION  B. 
J.  E.  Welin,  chairman;  W.  A.  Hanhbarser.  secretary. 

The  section  met  in  the  library  of  the  Academy,  and  the  follow- 
ing program  was  presented : 

No.  18.  Some  geological  studies  on  northwestern  Washington, 
and  adjacent  British  territory  (by  title),  Albert  B.  Heagan. 

No.  19.  Development  of  forest  belts  in  the  northwestern  part  of 
of  Clay  county,  Kansas  (by  title),  John  H.  Schaffner. 
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No.  20.  An  adequate  oaase  for  extremes  of  olimate  in  geological 
periods  (by  title),  J.  J.  Jewett. 

No.  21.  Heoords  of  desultory  collecting  in  Kansas  and  Colorado 
(by  title),  E.S.Tucker. 

No.  22.  Contributions  towards  a  catalogue  of  insects  in  Kansas 
(by  title),  E.S.Tucker. 

No.  23.  Corrections  and  additions  to  the  list  of  Kansas  mam- 
mals  (by  title),  D.  E.  Lantz. 

No.  24.  Remarks  on  the  bird  fauna  of  Kansas  (by  title),  D.  E. 
Lantz. 

No.  25.  Catalogue  and  key  of  the  Kansas  flora  (by  title),  Ber- 
nard B.  and  Lumina  Hiddle  Smyth,  and  John  H.  SchafFner. 

No.  26.  Food  habits  of  our  Kansas  lizards  and  batrachiaus  ( by 
title),  F.  A.  Hartman. 

No.  27.  A  list  of  hymenoptera  collected  in  Arizona  in  1902, 
1903,  1904.  1905  and  1906  by  the  Kansas  entomological  expedi- 
tions,  F.  H.  Snow. 

No.  28.  Recent  additions  to  the  bird  fauna  of  Kansas,  F.  H. 
Snow. 

No.  29.   Soil  bacteria  (by  title),  L.  C.  Wooster. 

No.  45.  Additions  to  the  list  of  Kansas  coleoptera  for  1906,  W. 
Knaus. 

No.  46.  Sacramento  mountains.  New  Mexico,  coleoptera,  W. 
Knaus. 

No.  47.   Notes  on  Kansas  coleoptera,  W.  Knaus. 

No.  48.  Kansas  Carabidae,  Cerambycidse,  and  Chrysomelidae,  W. 
Knaus. 

Many  of  these  papers  were  read  by  title  and  others  by  abstracts, 
so  that  not  much  time  was  consumed,  and  session  was  adjourned 
to  meet  with  section  A. 


GENERAL  SESSION,  FRIDAY,  NOVEMBER  30. 

Manual  Training  Hall,  two  p.  m. 

No.  30.  Preliminary  announcement  of  a  serial  catalogue  of  peri- 
odicals, transactions,  etc.,  found  in  the  Academy  of  Science,  Wash- 
burn College  and  state  libraries,  F.  B.  Dains. 

No.  31.   Some  tests  of  Kansas  road  metals,  F.  O.  Marvin. 

No.  32.   Kansas  climatology,  T.  B.  Jennings. 

No.  33.   The  spectrum  and  spectrum  scales,  J.  T.  Lovewell. 

No.  34.  Is  the  Gila  monster  {Heloderma  suspecta  Cope)  a 
venomous  reptile?    F.  H.  Snow. 

No.  35.   Heredity  in  stock-breeding,  I.  D.  Graham. 
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No.  36.  Nomenolatare  of  the  Kansas  Coal  Measures  (by  title), 
E.  Haworth  and  J.  Bennett. 

No.  38.  The  composition  of  ice-oream,  Frank  G-ephart  and  E. 
H.  S.  Bailey. 

No.  39.  Some  animals  I  have  discovered  in  the  fossil  beds  of 
Kansas,  Charles  H.  Sternberg. 

No.  40.  Some  results  of  the  entomological  expedition  to  Arizona 
in  June  and  July,  1906,  F.  H.  Snow. 

No.  41.   QofFee — analysis  of  different  qualities,  L.  E.  Sayre. 

No.  50.  Noise — its  relation  to  health,  disease,  and  longevity,  J. 
M.  McWharf. 

No.  52.  The  measurement  and  comparison  of  sound  intensities 
(by  title),  Bruce  V.  Hill. 

Presidential  address,  recent  movements  in  engineering,  F.  O. 
Marvin. 

At  the  close  of  this  address  it  was  voted  to  hold  the  next  general 
session  at  nine  A.  M.  December  1,  at  Washburn  observatory.  The 
session  adjourned  for  a  banquet  tendered  by  the  local  members  at 
the  Y.  W.  C.  A.  rooms. 

BANQUET. 

For  many  years  it  has  been  customary  for  the  members  to  break 
bread  together  at  least  once  during  the  annual  session,  and  these 
occasions  help  to  knit  closer  our  comradeship.  The  tables  on  this 
occasion  were  made  cheery  with  floral  decorations,  and  a  neat 
menu,  interspersed  with  appropriate  and  suggestive  quotations, 
gave  piquancy  to  the  nicely  served  viands. 

Dr.  A.  H.  Thompson  acted  as  toastmaster,  and  in  the  post-pran- 
dial  program  gracefully  introduced  the  speakers  who  had  been 
chosen  to  enliven  the  feast  and  enable  members  for  the  moment  to 
unbend  from  serious  work.  A  poem  by  Mrs.  Joseph  Savage,  one 
of  our  earliest  members,  was  read,  and  received  with  cordial  ap- 
plause. 

J.  C.  Cooper  gave  the  address  of  welcome  on  behalf  of  the  local 
committee,  and  the  following  gentlemen  responded  to  toasts  with 
great  acceptance :  F.  O.  Marvin,  B.  F.  Eyer,  J.  E.  Welin,  L.  E. 
Sayre,  J.  I.  McWharf,  Warren  Knaus,  F.  H.  Snow,  and  B.  B.  Smyth. 
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GENERAL  SESSION,  DECEMBER  1,  1906, 

Wasbbctbn  Obsbetatory,  nine  a.  m. 
The  committee  on  place  and  time  of  meeting  reported  as  follows: 

That  tbe  armtml  meeting  of  the  Academy  for  1907  be  held  in  the  city  of 
Emporia ;  the  time  is  to  be  left  in  the  hands  of  the  executive  committee, 

J.  E,  Weun, 
C*  H*  Seattuck, 
Alva  J.  Smith, 

Report  approved*  The  committee  on  nomination  of  officers  re- 
ported their  nomination  for  — 

President,  J.  A.  Yates,  Ottawa. 
Vice-president,  E.  Ha  worth,  Lawrence- 
Vice-president,  P.  B.  Dabs,  Topeka, 
Secretary,  J,  T,  Lovewell,  Topeka. 
Treasurer,  A,  J*  Smith,  Emporia. 

On  motion,  the  rules  were  suspended,  and  J,  C.  Ck>oper  cast  the 
ballot  of  the  Academy  for  the  candidates  named  by  the  committee 
for  officers  and  tbey  were  declared  dnly  elected. 

On  motion^  J,  C.  Cooper  was  granted  life  membership,  on  com- 
plying with  conditions  relating  to  dues,  if  there  be  any  in  his  case. 

It  was  voted  that  back  volanieB  of  the  Transactions  be  furnished 
to  mem  here  at  one- half  the  published  list  price. 

Voted  that  the  committee  on  pablication  be  instructed  to  pub- 
lish '"separates"  or  reprints,  when  these  are  desired  by  authors  of 
papers,  provided  that  the  financial  end  of  the  proposition  be  made 
satisfactory. 

Reading  of  papers  was  continued,  as  follows : 

No-  44,  Structure  and  classification  of  wood  found  in  the  mo- 
raines of  Jackson  county,  C*  H.  Shattuck* 

No.  43.  Some  notes  on  the  origin  of  heterospory,  as  shown  in 
oultaresof  Marsilea  (illustrated  by  thereflectoecope),  C.  H.  Sbat^ 
tnek< 

No.  42.  The  accuracy  of  a  modem  balance  and  set  of  weights, 
H,  I.  Woods  and  Alice  K*  McFarland. 

On  motion,  the  secretary  was  instructed  to  send  greetings  and 
programs  to  J,  E.  Mead,  L.  C*  Wooster,  and  Mrs.  Joseph  Savage. 

HEBOLUtlONS. 

The  committee  on  resolutions  reported : 

Resolved,  That  the  thanks  of  the  Academy  of  Science  are  due  the  local 
members  of  the  Academy  and  their  friends,  for  the  agreeable  banquet  and 

reception  au  generously  tendered- 
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Resolved^  That  we  appreciate  the  favor  shown  us  by  the  papers  of  Topeka, 
in  their  report  of  our  daily  proceedings,  and  thank  them  for  their  courtesy. 

Resolved,  That  we  thank  the  faculty  of  Washburn  College  and  the  To- 
peka  board  of  education,  for  the  facilities  afforded  us  in  holding  our  meet- 
™«8'  W.  Knaus. 

E.  H.  S.  BAILEY, 

J.  A.  Yates, 

Committee. 

On  motion,  the  Academy  adjourned  sine  die. 
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npHE  oigauization  of  a  Kansas  assooiation  of  soientifio  men  at  an 
-^  early  date  was  due  to  the  efforts  of  Rev.  Johns  D.  Parker  and 
Prof.  B.  F.  Modge,  who,  in  Joly,  1868,  issued  a  call  signed  by  seven- 
teen men  for  a  meeting  of  all  persons  in  the  state  interested  in 
natural  scienoes  to  meet  in  Topeka. 

The  first  meeting  was  held  in  September  of  that  year,  in  Lincoln 
College  (now  Washburn),  and  the  Kansas  Natural  History  Society 
was  organized  and  officers  elect^.  The  object,  as  stated  in  the 
original  draft  of  the  constitution,  "shall  be  to  increase  and  diffuse  a 
knowledge  of  the  natural  sciences,  particularly  in  relation  to  the 
state  of  Kansas."  At  the  fourth  annual  meeting,  held  in  Leaven- 
worth,  in  1871,  the  name  was  changed  to  the  Kansas  Academy  of 
Science.  In  1873  the  Academy  became  a  coordinate  department 
of  the  State  Board  of  Agriculture  by  the  terms  of  the  following  act 
of  the  legislature : 

"The  Academy  of  Science  shall  be  a  coordinate  department  of 
the  State  Board  of  Agriculture,  with  their  office  in  the  agricultural 
rooms,  where  they  shall  place  and  keep  for  public  inspection  the 

feologioal,  botanical  and  other  specimens,  the  same  to  be  under  the 
irectiqn  and  control  of  the  officers  of  the  said  Academy  of  Science. 
An  annual  report  of  the  transactions  of  said  Academy  of  Science 
shall  be  made  on  or  before  the  15th  day  of  November  of  each  year 
to  the  State  Board  of  Agriculture,  for  publication  in  the  annual 
Transactions  of  said  board. 

The  Academy  has  increased  in  membership  from  the  original 
small  body  of  scientists  to  over  200.  It  has  held  thirty-nine  annual 
meetings,  of  which  nineteen  have  been  held  in  Topeka,  six  in 
Lawrence,  four  in  Manhattan,  two  in  Leavenworth,  two  in  Emporia, 
and  one  each  in  Atchison,  Baldwin,  lola,  McPherson,  Ottawa,  and 
Wichita. 

Twenty  volumes  of  the  Transactions  have  been  published,  vary- 
ing in  size  from  a  few  pages  in.  the  early  numbers  to  350  pages  in 
the  later  volumes.  These  publications  contain  many  papers  of 
recognized  scientific  value.  The  exchange  list  includes  over  500 
names  of  societies  and  libraries. 

The  Academy  is  now  installed  in  the  west  wing  of  the  capitol 
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building,  at  Topeka,  in  rooms- on  the  ground  floor.    It  has  three 
oonneoting  rooms,  used  for  offioe,  library,  and  museum. 

The  museum  has  been  greatly  increased  by  the  gift  of  the  state 
mineral  display  ereoted  at  the  St.  Louis  Exposition,  and  given  suit- 
able cases  to  hold  this  large  amount  of  material.  It  thus  has  the 
finest  economic  collection  of  the  Kansas  mineral  industries  in  the 
state — an  exhibit  which  received  two  gold  medals,  twenty-two  silver 
medals,  and  fourteen  bronze  medals. 
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CONSTITUTION. 


Section  1.  This  aasociation  shall  be  called  the  Kansas  Aead^mj 
of  Science. 

Sec.  2.  The  objects  of  this  Academy  shall  be  to  increatfe  and 
diffuae  knowledge  in  the  various  departments  of  science* 

Sec.  3,  Members  of  this  Academy  shall  consist  of  two  classefl, 
active  and  honorary  (including  associate).  Active  members  may 
be  ananal  or  life  members.  Annual  memhers  may  be  elected  at 
any  meeting  of  the  Academy,  and  shall  sign  the  constitution  and 
pay  a  fee  of  one  dollar  and  annual  dues  of  one  dollar;  but  the  sec* 
retary  and  treasurer  shall  be  exempt  from  the  payment  of  dues  dur- 
ing the  years  of  their  service.  Any  person  who  shall  at  one  time 
contribute  twenty  dollars  to  the  funds  of  this  Acadamy  may  be 
elected  a  life  member  of  the  Acaderayj  free  of  assessment.  Any 
member  who  has  paid  daea  to  the  Academy  for  ten  consecuiive 
years*  or  who  has  been  legally  exempt  during  any  portion  of  that 
time^  may  be  elected  a  life  member  on  the  payment  of  ten  dollars. 
Any  member  who  has  been  a  member  of  this  Academy  in  good 
standing  for  twenty  years  may  be  elected  a  life  member  without 
payment  of  further  fees  or  dues.  Honorary  tnemhers  may  be 
elected  on  account  of  apecial  promLnence  in  science,  on  the  writ- 
ten recommendation  of  two  members  of  the  Academy.  In  any 
case,  a  two-thirds  vote  of  members  present  shall  elect  to  member- 
ship. Applications  for  membership  in  any  of  the  foregoing  classes 
shall  be  referred  to  a  committee  on  applications  for  membership, 
who  shall  consider  such  application  and  report  to  the  Academy  be- 
fore the  election. 

Sec,  4*  The  officers  of  this  Academy  shall  be  chosen  by  ballot 
at  the  annual  meeting,  and  shall  consist  of  a  president,  two  vice- 
presidents,  a  secretary,  and  a  treasurer,  who  shall  perform  the 
dnties  usually  pertaining  to  their  respective  offices.  The  presi- 
dent, secretary  and  treasurer  shall  constitute  an  executive  commit- 
tee* The  secretary  shall  have  charge  of  all  the  books,  collections 
and  material  property  belonging  to  the  Academy. 

Sec,  5,  Unless  otherwise  directed  by  the  Academy,  the  annual 
meeting  shall  be  held  at  such  time  and  place  as  the  executive  com- 
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mittee  shall  designate.     Other  meetings  may  be  called  at  the  dis- 
cretion of  the  exeoative  committee. 

Sec.  6.  This  constitution  may  be  altered  or  amended  at  any  an- 
nual meeting,  by  a  vote  of  three-fourths  of  attending  members  of 
at  least  one  year's  standing.  No  question  of  amendment  shall  be 
decided  on  the  day  of  its  presentation. 
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I.  The  first  hour,  or  such  part  thereof  as  shall  be  neoessary,  in 
each  session,  shall  be  set  aside  for  the  transaotion  of  the  bnsinesB 
of  the  Academy.  The  following  order  of  business  shall  be  ob- 
served, as  far  as  practicable : 

1.  Opening. 

2.  Reports  of  officers. 

3.  Reports  of  standing  committees. 

4.  Appointment  of  special  committees. 

5.  Unfinished  business. 

6.  New  business. 

1.  Reports  of  special  committees. 

8.  Election  of  officers. 

9.  Election  of  members. 

10.  Program. 

11.  Adjoun^ment. 

U.  The  president  shall  deliver  a  public  address  on  the  evening 
of  one  of  the  days  of  the  meeting,  at  the  expiration  of  his  term  of 
office. 

III.  No  meeting  of  this  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  published  in  the  papers  of  the  state  at 
least  thirty  days  previous. 

IV.  No  bill  against  the  Academy  shall  be  paid  by  the  treasurer 
without  an  order  signed  by  the  president  and  secretary. 

V.  Members  who  shall  allow  their  dues  to  remain  unpaid  for 
two  years,  having  been  annually  notified  of  their  arrearage  by  the 
treasurer,  shall  have  their  names  stricken  from  the  roll. 

VI.  The  secretary  shall  have  charge  of  the  distribution,  sale  and 
exchange  of  the  published  Transactions  of  the  Academy,  under 
such  restrictions  as  may  be  imposed  by  the  executive  committee. 

VII.  Eight  members  shall  constitute  a  quorum  for  the  transac- 
tion of  business. 

VIII.  The  time  allotted  to  the  presentation  of  a  single  paper 
shall  not  exceed  fifteen  minutes. 

IX.  No  paper  shall  be  entitled  to  a  place  on  the  program  unless 
the  manuscript,  or  an  abstract  of  the  same,  shall  have  been  pre- 
viously delivered  to  the  secretcury. 


PRESIDENT'S  ADDRESS. 


'•Recent  Growth  of  Enginbering  (Colleges." 

By  F.  O.  ICABVDf.  Dean  of  the  School  of  EnffiiMerbiff,  Univonity  of  Kanaaa. 
(21) 
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RECENT  GROWTH  OF  ENGINEERING  COLLEGES. 

Bjr  F.  O.  Marvin.  University  of  Karju. 

PnaidentlBl  addiwn,  deliver«d  at  Tot^ks.  Novembtir  SO,  1908.  hetom  tba  thlrtsr-nlnth  uuiiuil 
meetjns  af  the  Eansas  Acmdemj  of  Science^ 

TN  looking  over  the  field  of  recent  engineering  operations  for  in- 
J-  dications  of  growth  and  unusual  activity,  far  too  niuoh  is  die- 
covered  to  warrant  a  simple  notice  even  of  all  that  is  found. 

There  are  the  great  transcontinental  lines,  some  new  ones  being 
built  and  others  projected,  and  the  double  tracking  and  other  im- 
provement of  old  ones.  There  is  the  trend  toward  the  substitution 
of  electricity  for  steam  locomotion,  especially  for  service  at  termi- 
nals, and  the  development  of  interurban  electric  lines.  The  steam 
turbine  has  many  achievements  to  its  credit.  The  alternating  our* 
rent  has  been  harnessed.  Bridge  and  building  oonstrnction  is  being 
revolutionized  by  the  combination  of  concrete  and  steel,  a  matter 
made  possible  by  a  revolution  in  the  methods  of  making  Portland 
cement;  a  revolution  so  important  for  America  that  we  are  likely 
to  wrest  supremacy  in  the  cement  industry  from  Europe,  as  we  not 
long  ago  forced  her  to  yield  her  first  place  in  steel.  We  are  usher- 
ing in  a  cement  age,  as  we  then  created  a  steel  age.  The  gas-engine 
has  come  into  prominence  as  a  prime  mover. 

These  and  many  others  are  great  and  interesting  moveraents ; 
yet  the  writer  of  this  paper,  being  a  teacher  of  engineering,  and  on 
this  occasion  speaking  to  a  body  of  scientific  people,  most  of  whom 
are  teaching  science  and  its  applications  atfeoting  the  welfare  of 
mankind,  has  chosen  to  turn  to  another  great  movement  in  which 
he  has  some  part  and  about  which  he  has  some  first*band  knowl- 
edge, and  which,  furthermore,  lies  beneath  other  movements  as  a 
basic  or  fundamental  one. 

To  the  teacher,  indeed  to  every  wide-awake  and  patriotic  citizeUp 
education  is  always  an  interesting  and  ever  perennial  topic,  and  to 
scientific  people  the  recent  rapid  growth  and  development  of  the 
oolleges  of  engineering  in  our  land  can  but  be  of  especial  interest. 
This  subject  is  a  large  and  inexhaustible  one,  and  only  some  phases 
of  it  can  be  discussed  with  any  degree  of  adequacy  within  the 
limits  of  a  brief  address. 

The  report  of  the  United  States  commissioner  of  education  for  the 
year  181>9-UKX)  gives  a  total  enrolment  of  students  in  universities, 
colleges,  and  sohoois  of  technology,  exclusive  of  students  in  the  pro- 
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fessional  oooneSy  of  98,923,  of  which  number  11^74  were  in 
engineering  or  arohiteotoral  oonzBes.  The  report  for  the  yeir 
1903-'01  gives,  as  corresponding  fig^oresy  118,816  for  the  total  attend- 
ance and  21,087  for  the  engineers  and  arohitects.  In  these  four 
years  the  increase  in  the  total  number  of  students  attending  college 
is  20.1  per  cent,  while  for  the  technical  students  the 
amounts  to  77.6  per  cent,  neariy  four  times  as  great  a  rate. 

fr 
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A  study  of  the  enrolment  in  a  few  of  the  prominent  engineering 
colleges  brings  out  certain  general  features  common  to  all,  as  well 
as  some  differences.  These  institutions  were  chosen  to  represent 
different  sections  geographically,  and  which  would  therefore  repre- 
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sent  somewhat  different  surrounding  conditioiiB.  They  are  the 
Massachusetts  Institute  of  Technology,  Cornell  University,  Purdue 
University,  Ohio  Stat©  University,  University  of  Michigan,  Uni- 
Tersity  of  Wieconsin,  University  of  Illinois,  the  Iowa  State  College, 
and  the  University  of  Kansas.  The  statistics  given  refer  only  to 
technical  students,  and  the  changes  are  shown  graphically  in  the 
aoeompanyiog  plate,  for  a  part  of  which  credit  should  be  given  to 
Prof*  A*  N,  Talbot,  of  the  University  of  Illinois,  his  diagram  being 
extended  and  brought  down  to  date.  Beginning  with  the  year 
1890"'91,  enrolments  in  all  colleges  show  an  increase  up  to  1894  or 
1895  and  then  either  a  falling-off  or  practically  a  maintenance  of 
numbers.  This  was  due,  no  doubt,  to  the  fiuRucial  depression  in 
the  early  '90'e,  which  put  a  stop  to  so  many  public  enterprises,  leas^ 
ening  the  demand  for  young  engineers  on  the  one  hand  and  making 
their  parents  feel  a  monetary  stringency  on  the  other*  But  in 
the  late  *90*s  the  sohools  began  to  feel  the  effects  of  the  upward 
wave  of  prosperity,  and  their  enrolments  began  to  increase  with  a 
sharp  rise  about  the  year  1899-1900,  the  older  Eastern  schools  tak- 
ing the  upward  trend  a  year  or  two  earlier.  Since  the  beginning 
of  the  present  century  the  rate  of  increase  has  been  very  remark- 
able, if  not  phenomenal,  as  is  shown  by  the  diagram,  or  by  the  Bub- 
joined  table,  covering  the  six  years  from  1899-1900  to  and  including 
1905-'06. 

Growth  of  Enrolments  of  Engineering  Sttjoekts  in  Certain 

Colleges, 

Ymn  ^96-1900  to  19Ct^'D&, 
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78 

The  peroeDtageB  of  increase  in  the  case  of  the  two  EaBtem  col- 
leges are  relatively  low,  notwithetanding  their  rapid  growth,  because 
they  already  possessed  large  enrolments  at  the  begioning  of  the 
period.  They  were  also  well  equipped.  The  most  remarkable  ex- 
pansion in  numbers  occurred  with  the  group  of  institutions  lying 
in  the  Mississippi  valley^    These  found  thetaselyee  placed  under  a 
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severe  Birem  to  provide  for  the  inatructional  force  and  the  equip- 
ment  in  buildings,  laboratories  and  apparatus  needed  to  properly' 
care  for  thfe  influx  of  students  into  engineering  courses. 

The  growth  of  the  Western  schoolfl  has  not  been  so  spectacular, 
but  has  been  none  the  less  marked  and  real,  and  has  led  to  the  same 
pressing  problems  of  administration,  the  ^ame  deficiencies  in  the 
numberof  instructors,  the  floor  space  required,  and  the  equipment 
of  drawing  rooms  and  laboratories.  In  the  institutions  east  of  the 
Missiesippi,  the  problems  have  been  met  and  solved  throngh  legis* 
lative  action »  generously  appropriating  the  necessary  funds.  The 
Western  colleges,  on  the  other  hand,  have  felt  the  influence  of  the 
trend  toward  this  form  of  scientific  training,  without  the  etimultis 
of  generous  legislative  aid,  for  the  lack  of  which  they  are  now  at 
this  present  time  suffering.  This  is  especially  true  in  Kansas, 
where  the  state  institutions  have  no  distinctive  engineering  build- 
ings and  an  inadequate  equipment  for  the  number  of  technical 
students  already  on  the  ground,  to  say  nothing  of  the  increased 
numbers  that  are  sure  to  come  in  the  immediate  future. 

The  distribution  of  students  between  the  various  technical  Unea^ 
is  interesting  and  is  shown  by  the  following  table : 

NOHBER  OF  STITDENTS  IN  VARIOUS  TECHNICAL  COURSES 

IN  Ameibican  Colleges* 


COUBSE. 


Civil  en^iieering^ 

Mechanical  engineering  , 
Electrical  engineering  , , 
Miriing  engineering.. . . , , 

Chemical  engmeering 

Sanitary  engineering  — 

Textile  eng-ineering 

Naval  architecture ...... 

Architecture 

Special  engineering. . . . . 

Total 


I    Tt 

I 


3,140 

4,469 
2,555 
1,^1 


459 


11,874 


isoi-^oe.* 


3,694 

4,163 

2,648 

1,453 

353 


81 

362 

2.159 


14,913 


1902-*€Q.t 


6,278 
6,800 
3,652 
2,244 

725 
27 

133 

"558" 


19,417 


IMS-'OCt 


6,118 
6,894 
4,389 
2,324 

694 
31 
95 

"'542" 


21,087 


IS 
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he  above  figures  will  show  the  Tecent  trend  as  between  the  va- 
rious lines  of  study  chosen  by  students,  but  one  can  hardly  say  that 
this  represents  a  permanent  distribution,  for  the  time  covered  is 
too  short  to  warrant  such  a  judgment.  However^  the  introduction 
of  courses  in  textile  engineering  in  several  Southern  institutions 
is  worthy  of  note  as  a  new  departure,  as  is  also  the  increasing  num- 


ber  of  those  ohoosing  to  enter  the  field  of  cbetnistry  afi  applied  to 
maoufactarefi.  This  is  a  field  that  is  promising  as  well  as  relatively 
new,  and  one  that  is  not  by  any  means  fully  occupied  at  the  pres- 
ent. The  increase  shown  by  civil  engineering  seems  somewhat 
abnormally  large,  although  one  looks  naturally  for  that  course  to 
to  show  more  growth  in  the  last  few  years  because  of  the  wide- 
spread activity  in  public  enterprises  using  the  servioee  of  a  civil 
engineer^  and  because  the  civil  engineer  graduate,  from  the  less 
highly  specialized  nature  of  his  college  training,  finds  more  possi- 
ble openingB  before  bim  and  those  of  a  greater  variety  and  range 
than  the  graduate  of  other  courses.  In  this  the  mining  graduate 
is  closely  allied  to  the  civil,  though  the  recent  increase  in  the  num- 
bers of  those  choosing  mining  is  undoubtedly  due  to  the  revival  in 
mining  operations.  The  relatively  low  increase  in  the  number  of 
mechanical  students  is  probably  due  to  the  popularity  of  electrical 
engineering,  which,  because  of  this  popularity,  due  to  its  altnost 
wizard- like  accomplishments,  has  perhaps  drawn  unduly  from  its 
closely  related  course,  that  of  mechanical  engineering.  Electrical 
engineering  in  reality  is  a  branch  of  mechanical  engineering,  and 
it  is  a  question  not  yet  settled  how  far  the  two  courses  should  be 
differentiated. 

It  is  probably  true  that  some  of  our  courses  in  applied  eleotrioity 
in  our  colleges  are  too  highly  specialized  along  electrical  lines  and 
include  too  little  of  subjects  found  in  mechanical  courses  to  obtain 
the  best  training  for  all-round  engineering  work. 

The  falling  out  of  students  as  they  progress  from  year  to  year  is 
also  an  interesting  point,  In  the  year  1901 -*02,  of  the  14,913 
students  of  technical  courses  in  American  colleges,  only  1485  are 
classed  as  seniors.  This  is  9.9  per  cent.  For  the  college  year 
1905-*06,  the  Massachusetts  Institute  of  Technology  catalogued 
16.5  per  cent,  of  its  total  number  of  engineering  and  architectural 
students  as  seniors;  for  the  last  year,  CorDell  University,  15.8  per 
cent.;  Ohio  State  University,  9,8  per  cent;  Purdue  University 
17.3  per  cent.;  University  of  Michigan,  10.2  per  cent.;  University 
of  Wisconsin,  14.7  per  cent.;  University  of  Illinois,  13,4  per  cent.; 
Iowa  State  College,  15.1  per  cent.;  University  of  Kansas,  9  per 
cent.  There  are  various  reasons  for  this.  The  courses  cover  more 
ground  and  are  made  up  largely  of  stiffer  and  harder  work  than  is 
found  in  the  ordinary  college  course,  especially  if  the  latter  is  one 
allowing  of  a  wide  range  of  eleotivee;  the  engineering  courses  are 
more  exacting  then  on  a  student's  time  and  effort  and  many  get 
weeded  out  early.  Many  students  start  with  engineering  under 
a  notion  that  it  is  a  good  thing  for  them  because  it  leads  to  r      ^ 
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salaries,  only  to  find  that  they  are  not  adapted  to  that  kind  of  work. 
Then  the  knowledge  and  training  received  in  the  years  below 
senior,  in  times  of  great  prosperity  like  this,  become  of  money 
value,  and  many  students  from  choice  or  necessity  become  waga- 
earneri,  or  even  engineers  with  limitationa  This  point  operates 
strongly  in  Kansas,  Another  thing  that  influences  the  above  per* 
centages  is  the  very  recent  rapid  growth  in  numbers,  which,  of 
course,  swells  the  ranks  of  the  fcreehmen  chiefly.  Yet  it  is  inter- 
esting to  note  that  of  the  entire  number  of  118,000  studetits  of  col- 
legiate grade  in  1903-'04,  only  about  15,600  were  given  degrees  at 
the  end  of  the  year.  This  is  very  close  to  13  per  cent,  a  fignre  which 
therefore  can  fairly  be  taken  as  an  average  for  the  whole  country. 
There  will  come  a  time  when  more  normal  conditions  will  govern 
and  the  ratio  of  seniors  to  total  number  somewhat  larger  than 
above  given.  A  strong  influence  in  this  direction  is  the  growing 
tendency  on  the  part  of  railways  and  manufacturing  concerns  to  re- 
quire graduation  from  a  good  technical  school  of  those  seeking 
engineering  employments 

In  the  true  professional  schools  (for  the  engineering  school  is 
not  a  professional  school  in  any  strict  sense),  the  percentage  of 
graduates  to  total  enrolment  is  considerably  higher,  being  23  per 
cent,  for  law,  21  per  cent,  for  medicine,  30  per  cent,  for  dentistry, 
and  29  per  cent,  for  pharmacy.  The  reasons  for  this  probably  &re 
that  tboee  entering  these  profeesional  ooursea  are  either  more  ma- 
ture or  more  definitely  settled  in  their  choice  than  those  entering 
college  or  a  technical  eohooL  Moreover,  the  standards  of  work 
maiotained  by  some  professional  schools  have  not  heretofore  been 
as  high  as  those  of  the  colleges,  although  there  seems  to  be  a  gen> 
eral  advance  in  this  respect 

There  is  another  point  of  interest  to  be  touched  upon  growing 
out  of  this  statistical  study.  The  United  States  census  for  1900 
gives  the  number  of  engineers  and  arohiteeta  in  active  practice,  aa 
follows : 

Civil  engineers  .i ,.,, .,,,*•    20.163 

Surveyors  . .  * . 6,034 

Mechanical  and  electrical  engineers 14,440 

Mining  engineers 2,904 

Chemista,  assay ers,  and  metallurgists 8,887 

Architects  ..,,,.. . 10,604 

Designers,  draftsmen,  and  inventors 18^956 

Total... ..,<,. ........ 81p978 

But,  as  the  surveyors  are  rarely  men  of  college  training,  as  many 
obemists  and  most  architects  are  not  technicaliy  trained,  and  as  the 
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class  last  mentioned  above  inoludes  relatively  ooly  a  smalt  number 
of  technical  graduates,  it  18  probable  that  the  nntiiher  of  actual 
engineers  at  that  date  was  not  more  than  50,000,  Assuming  that 
this  number  has  increased  to  58,000  at  the  present  time,  there  is  to 
be  set  against  this  body  of  praotitioners  the  great  body  of  25*000 
students^ and  we  wonder  what  they  are  going  to  do,  and  ask  whether 
this  present  trend  of  young  men  toward  engineering  is  a  healthful 
movement.    We  must  look  farther  to  find  an  answer  to  the  question* 

It  is  said  that  the  mean  average  growth  of  the  number  of  wage- 
earners  in  America  is  about  3  per  cent  per  year,  while  the  death 
rate  is  about  2  per  cent.  To  provide  for  this  growth  and  loss  there 
would  then  be  5  per  cent  of  53,000,  or  2650  new  engineers  this 
yean  If  we  assume  13  per  cent,  as  the  ratio  of  graduates  to  the 
total  enrolment,  as  found  above,  this  would  furnish  a  body  of  3250 
with  which  to  fill  up  the  ranks.  Hence,  we  might  argue  that  the 
supply  has  reached  or  even  overtopped  the  demand.  Yet  there  is 
present  another  trend  in  modem  affairs  that  sets  this  argument  one 
side,  and  that  is  the  growing  recognition  of  the  value  of  technical 
college  training,  followed  by  more  or  lees  of  professional  practice, 
as  a  basis  for  administrative  business  life.  Engineers  are  can- 
stantly  leaving  the  ranks  of  the  profeasion  for  buainees  openings, 
while  young  engineering  graduates  are  aooepting  poBitions  for 
which  they  are  well  fitted  and  in  which  they  earn  credit,  but  which 
can  hardly  be  classed  as  strictly  professional,  although  closely  re- 
lated thereto. 

The  truth  is  that  any  sound  course  in  engineering  is  firet  of  all 
educational,  and  professional  only  as  a  secondai^  matter.  No 
school  can  make  an  engineer,  for  engineering  as  practiced  is  based 
on  judgment,  and  this  comes  only  as  the  result  of  experience* 
Some  educators  have  tried  to  train  young  men  into  engineers,  and 
some  schoolB  turn  out  graduates  who  believe  that  they  possess 
techtiical  wisdom,  a  notion  that  must  needs  be  knocked  out  of 
them  by  hartl  experience  before  they  can  possess  a  sufficient  amount 
of  sense.  The  most  that  a  school  can  do  is  to  give  a  sound  train- 
ing, ohiefly  in  mathematics  and  physical  science  and  their  applica- 
tions, and  an  inculcation  of  principles,  together  with  a  small  amount 
of  profesaional  knowledge*  principally  to  help  the  young  man  to 
get  a  start  without  an  eKliibition  of  too  much  rawness.  With  it 
all,  it  must  be  recognized  that  the  pupil  is  to  be  a  man  first  and  an 
engineer  as  a  sec<jndary  matter.  Indeed,  he  c^annot  succeed  as  an 
engineer  without  being  true,  honest,  conscientious,  simple-minded, 
open  and  frank,  and  without  habits  of  hard  work,  of  close  and  oare- 
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ful  observation,  of  weighiog  both  sides  of  any  point  at  issue,  of 
searching  for  and  clearly  and  strongly  proclaiming  the  truth.  Tech- 
nical schools^  in  their  laudable  endeavor  to  fit  men  for  practiDa, 
often  for  particular  places,  have  sometimes  lost  sight  of  the  real 
object  of  any  right  college  work,  and  one  of  the  enoouraglng  things 
ia  another  trend  in  engineering  education  that  seeks  to  make  more 
of  the  training  of  men  as  men  without  any  real  detraction  from  the 
scientific  training. 

That  engineering  courses  are  not  profesaional  is  evidenced  by 
the  comparative  ease  with  which  young  men,  trained  in  one  lioe  in 
college,  get  into  and  succeed  with  another  in  practice.  Civil  en- 
gineers become  miners,  and  mcs  versa ;  a  miner  becomes  an  expert 
in  the  cement  industry ;  an  electrical  turos  himself  into  a  bridge 
engineer  for  a  great  railway.  These  and  many  other  similar  trans- 
formations have  come  within  the  writer*s  personal  knowledge,  as 
well  as  many  instances  of  successful  service  in  business  or  indus- 
trial life. 

The  young  graduate,  with  his  best  aoqnisltion  a  capacity  for 
bard  work,  is  somewhat  the  victim  of  circumstances  and  environ- 
ment, and  yet  in  the  long  run  he  will  follow  bis  bent  and  his  natural 
likes.  One  becomes  a  scientific  engineer,  who  loves  his  profession 
and  his  search  for  the  truth  in  its  problems,  and  who  is  content 
with  a  modest  gathering  of  wealth.  Another  becomes  a  business 
engineer,  attracted  by  the  struggle  of  competition  and  the  chances 
for  accumulation.  Both  make  use  of  their  knowledge  and  scien* 
tific  skill,  but  with  slightly  different  aims.  One  seeks  to  obtain 
the  best  result  for  the  leaat  money  espenditure ;  the  other,  so  to  plan 
that  money  returns  may  be  the  largest. 

Our  technical  schools  have  largely  planned  their  courses  for  the 
benefit  of  the  first  man,  and  it  is  a  question  that  is  now  receiving 
consideration,  whether  they  should  not  provide  some  specific  train- 
ing for  the  latter ;  and  this  is  pertinent,  because  all  engineers,  of 
whatever  type,  necessarily  must  have  to  do  with  business  affairs. 
It  is  certain  that  our  engineering  courses  are  strong  in  mathemat- 
ics, the  physical  sciences,  and  their  application  and  in  drawing 
and  design,  at  the  expense  of  sufficient  training  in  the  use  of  Eng- 
lish, a  knowledge  of  the  principles  of  economics,  the  elements  of 
law,  some  study  of  business  methods,  the  analyzing  of  the  cost  of 
production  in  manufacturing,  some  consideration  of  the  principles 
of  dealing  with  human  nature  and  the  haDdling  of  men,  as  well  as 
some  treatment  of  the  matters  of  ethics  and  taste  which  materially 
affect  a  young  man's  outlook  and  his  attitude  toward  life. 
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It  16  a  eerioos  matter  to  determine  wbat  to  include  and  what  to 
leave  out  in  any  four- year  course  of  study »  and  in  the  preeent  day 
this  amount  of  time  seems  to  be  the  maximum  that  one  can  expect 
to  hold  the  great  majority  of  students.  Some  things  must  be  left 
outj  and  some  left  to  be  touched  incidentally  only  through  the  per- 
sonal influence  of  the  teacher  and  his  contact  with  the  pupiL  In 
the  naain,  the  engineering  schools  are  quite  close  together  ae  to 
their  requirements^  though  coursee  of  study  are  under  constant  dis- 
cussion and  are  open  to  revision.  In  this  matter  there  is  no  more 
potent  agency  at  earnest  work  than  the  Society  for  the  Promotion 
of  Engineering  Education,  whose  influence  has  been  strongly  felt 
in  the  thirteen  years  of  its  life. 

There  is  yet  another  movement  among  the  engineering  colleges 
of  very  great  import,  not  only  indirectly  to  students,  but  directly 
to  the  public  at  large.  This  is  a  growing  spirit  of  investigation, 
the  attempt  to  take  up  and  solve  many  scientific  questions  relating 
to  the  materials  of  construction,  their  use,  or  to  methods  of  design. 
Twenty  years  ago  there  was  very  little  of  this  kind  of  work  done, 
outside  of  one  or  two  institutions»  and  teaching  was  almost  wholly 
led  by  practice;  but  to-day,  the  results  of  the  thinking  and  inves- 
tigation of  the  college  men  are  leading  the  praotitionerB.  The 
modern  use  of  the  alternating  current  grew  out  of  the  work  of  col- 
lege men.  The  standardizing  of  the  requirements  for  paving  brick 
came  from  work  done  in  a  college  laboratory.  The  Cornell  hy- 
draulic laboratory,  with  its  unequated  opportunities,  is  open  for  the 
study  of  unsolved  problems.  The  University  of  Illinois  has  pub- 
lished results  of  investigations  concerning  reenforoed  concrete, 
high-speed  tool  steels,  the  collapsing  of  tubes,  the  holding  power 
of  railway  spikes,  and  the  drainage  of  earth  roads.  The  Univer- 
sity of  Wisconsin  has  made  a  valuable  contribution  to  our  knowl- 
edge of  reenforced  concrete.  The  Massachusetts  Institute  of  Tech- 
nology conducts  postgraduate  research  work  in  sanitary  engineer- 
ing of  great  valnOp  The  Iowa  State  College  is  applying  energy  to 
investigations  of  economic  value  to  the  state.  Indeed,  there  is 
hardly  an  institution  of  any  great  importance  that  is  not  doing 
some  practical  research  work. 

While  the  University  of  Kansas  has  done  something  along  this 
line— investigations  of  building  stone,  paving  brick,  gas,  oil,  etc., 
and  has  in  progress  some  study  of  stone  for  the  improvement  of 
roads,  a  systematic  water  survey  of  the  state,  in  connection  with 
the  State  Board  of  Health  and  the  United  States  government,  and 
other  studies  of  public  importance  — the  applied -science  men  of  its 
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faculty  have  been  too  much  occupied  with  the  teaohiiig  faBction 
and  too  poorly  supplied  with  space,  equipment  and  money  to 
rant  touch  development  in  this  way.  It  is  to  be  hoped  that  in  die 
immediate  future  the  state  ooUegee  of  Eanaas  may  be  properljr 
equipped  to  do  systematic  research  work  on  economio  en^ineeiing 
lines. 

This  movetnent  is  au  exceedingly  healthful  one,  for  it  adds 
strength  and  vitality  to  the  teaching  side  of  college  life  on  the  one 
band,  and  furnishes  scientific  results  of  a  high  order  on  the  otlier. 
College  men  are  better  adapted  to  study,  investigate  and  draw  nil- 
prejudiced  conclusions  conceraing  questions  of  this  kind  than  any 
other  class.  They  can  have — indeed,  are  likely  to  have — a  batter 
equipment  in  the  way  of  literature,  laboratories,  apparatoB  and 
other  facilities  as  a  basis  for  work ;  they  are  in  close  touch  with 
workers  in  all  scieutiiic  lines ;  only  they  must  have  both  time  for 
the  work  and  available  funds. 

In  conclusion,  the  writer  believes  that  the  trend  of  American 
youth  toward  colleges  of  applied  science  is  a  healthful  movement, 
fully  justified  by  the  oonditions  of  life  as  they  now  exist  and  will 
exist  for  many  years  to  come ;  that  applied-soience  college  work 
furnishes  a  pretty  severe  training,  leading  to  habits  of  indaetry, 
honesty  in  forming  opinions,  respect  for  truth,  and  a  knowledge  of 
how  to  attack  and  master  real  problems ;  that  this  training  results 
in  a  class  of  men  who  bring  things  to  pass ;  that  it  poseesaea  a  defi- 
nite cultural  value,  though  limited  in  its  scope. 

He  further  believes  that  applied-science  colleges  are  but  begin- 
ning their  career  of  usefulness,  not  only  as  places  for  the  higher 
education  of  youth,  but  also  as  centers  of  applied  science,  where  io- 
vestigationa  of  utilitarian  questions  go  on  side  by  side  with  those 
of  pure  fioienoe— not  simply  side  by  side,  rather  with  hand  in  band; 
for  no  new  truth  of  science  is  discovered  but  that,  sooner  or  Later, 
it  is  found  to  have  its  practical  application  somehow  or  somewhere. 

He  still  further  believes  that  every  college  of  engineering,  to 
rightfully  fulfil  its  mission  to  both  pupil  and  public,  should  in- 
clude both  functions,  that  of  teaching  and  that  of  doing  research 
work* 

And  finally,  he  believes  that  the  spirit  underlying  the  work  of 
these  colleges  is  such  that  they  will  not  be  content  with  present 
attainments  and  present  standards  of  efficiency.  Recognizing  de- 
fects and  limitations,  they  must  and  will  struggle  and  work  for  bet* 
ter  and  higher  results. 
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It  is  a  aerioue  matter  to  determine  what  to  include  and  what  to 
leave  out  in  any  four- year  course  of  study,  and  in  the  present  day 
thie  amount  of  time  seems  to  be  the  maximum  that  one  can  expect 
to  hold  the  great  majority  of  students.  Some  things  must  be  left 
out,  and  some  left  to  be  touche/1  incidentally  only  through  the  per- 
sonal influence  of  the  teacher  and  hie  contact  with  the  pupiL  In 
the  main,  the  engineering  schools  are  quite  close  together  as  to 
their  requirements,  though  courses  of  study  are  under  constant  dis- 
cussion and  are  open  to  revision.  In  this  matter  there  is  no  more 
potent  agency  at  earnest  work  than  the  Society  for  the  Promotion 
of  Engineering  Education,  whose  influence  has  been  strongly  felt 
in  the  thirteen  years  of  its  life. 

There  is  yet  another  movement  among  the  engineering  colleges 
of  very  great  import,  not  only  indirectly  to  students,  but  directly 
to  the  public  at  large-  This  is  a  growing  spirit  of  inveetigation, 
the  attempt  to  take  up  and  solve  many  scientific  questions  relating 
to  the  materials  of  construction,  their  use,  or  to  methods  of  design. 
Twenty  yeara  ago  there  was  very  little  of  this  kind  of  work  done, 
outside  of  one  or  two  institutions,  and  teaching  was  almost  wholly 
led  by  practice^  but  to-day,  the  results  of  the  thinking  and  inves- 
tigation of  the  college  men  are  leading  the  practitioners*  The 
modern  use  of  the  alternating  current  grew  out  of  the  work  of  col- 
lege men.  The  standardizing  of  the  requirements  for  paving  brick 
came  from  work  done  in  a  college  laboratory.  The  Cornell  hy- 
draulic laboratory,  with  its  unequaled  opportunities,  is  open  for  the 
study  of  unsolved  problems.  The  University  of  Illinois  has  pub- 
Wished  results  of  inveBtigations  concerning  reenforced  concrete, 
'high-speed  tool  steels,  the  collapsing  of  tubes,  the  holding  power 
of  railway  spikes,  and  the  drainage  of  earth  roads.  The  Univer- 
sity of  Wisconsin  has  made  a  valuable  contribution  to  our  knowl- 
edge of  reenforced  concrete.  The  Massachusetts  Institute  of  Tech- 
nology conducts  postgraduate  research  work  in  sanitary  engineer- 
ing of  great  value.  The  Iowa  State  College  is  applying  energy  to 
investigations  of  economic  value  to  the  state.  Indeed,  there  is 
hardly  an  institution  of  any  great  importance  that  is  not  doing 
some  practical  research  work. 

While  the  University  of  Kansas  has  done  something  along  this 
line— investigations  of  building  stone,  paving  brick,  gas,  oil,  etc., 
and  has  in  progress  some  study  of  stone  for  the  improvement  of 
Ifoads,  a  systematic  water  survey  of  the  state,  in  connection  with 
the  State  Board  of  Health  and  the  United  States  government,  and 
other  studies  of  public  importance  —  the  applied-science  men  of  its 
-3 
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faculty  have  been  too  much  occupied  with  the  teaching  (unctiDii 
and  too  poorly  BUpplied  with  Bpace,  equipment  and  money  to  war- 
rant much  development  in  this  way.  It  is  to  be  hoped  that  in  the 
immediate  future  the  state  colleges  of  Kansas  may  be  properly 
equipped  to  do  systematic  research  work  on  economic  engineering 
lines. 

This  movement  is  an  exceedingly  healthful  one,  for  it  adds 
strength  and  vitality  to  the  teaching  side  of  college  life  on  the  one 
hand,  and  furnishes  scientific  results  of  a  high  order  on  the  other* 
College  men  are  better  adapted  to  study,  investigate  and  draw  un- 
prejudiced conclusions  concerning  questions  of  this  kind  than  any 
other  class.  They  can  have — indeed,  are  likely  to  have — a  better 
equipment  in  the  way  of  literature,  laboratories,  apparatus  and 
other  facilities  as  a  basis  for  work ;  they  are  in  close  touch  with 
workers  in  all  scientific  lines ;  only  they  must  have  both  time  for 
the  work  and  available  funds. 

In  conclusion,  the  writer  believes  that  the  trend  of  American 
youth  toward  colleges  of  applied  science  is  a  healthful  movemetit, 
fully  justified  by  the  conditions  of  life  as  they  now  exist  and  will 
exist  for  many  years  to  come ;  that  applied-science  college  work 
furnishes  a  pretty  severe  trainings  leading  to  habits  of  industry, 
honesty  in  forming  opiniDns,  respect  for  truth,  and  a  knowledge  of 
how  to  attack  and  master  real  problems ;  that  this  training  results 
in  a  class  of  men  who  bring  things  to  pass ;  that  it  possesaes  a  defi- 
nite cultural  value,  though  Limited  in  its  scope. 

He  further  believes  that  applied* science  colleges  are  but  begin- 
ning their  career  of  usefulneas,  not  only  as  places  for  the  higher 
education  of  youth,  but  also  as  centers  of  applied  science,  where  in^ 
veetigations  of  utilitarian  questions  go  on  side  by  side  with  those 
of  pure  science — not  simply  side  by  side,  rather  with  hand  in  hand; 
for  no  new  truth  of  science  is  discovered  but  that,  sooner  or  later, 
it  is  found  to  have  its  practical  application  Homehow  or  somewhere. 
He  still  further  believes  that  every  college  of  engineering,  to 
rightfully  fulfil  its  mission  to  both  pupil  and  public,  should  in- 
clude both  functions,  that  of  teaching  and  that  of  doing  research 
work. 

And  finally,  he  believes  that  the  spirit  underlying  the  work  of 
these  colleges  is  such  that  they  will  not  be  content  with  present 
attainments  and  present  standards  of  efficiency.  Recognizing  de- 
fects and  limitations,  they  must  and  will  struggle  and  work  for  bet- 
ter and  higher  results. 
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"Coffee  and  Estibiation  of  its  Value." 

By  L.  E.  Sayrb,  University  of  Kanaas,  Lawrence. 

•'The  Relation  of  the  New  Food  and  Drug  Law  to  the  Official 
Preparations." 

By  L.  D.  Havenhill,  University  of  Kansas.  Lawrence. 

"Drug  Standards  with  Reference  to  the  Pure  Food  and  Drug 
Law." 

By  L.  E.  Sayrb,  University  of  Kansas.  Lawrence. 

"A  Most  Wonderful  Tool." 

By  John  H.  Klopfbr.  Topeka. 

"The  Modulus  of  Lunar  Influence— not  in  a  Lifting,  but  in  a 
Falling  Movement." 

By  John  J.  Jbwbtt.  Sawtelle.  Cal. 

"The  Spectrum  and  Spectrum  Scales." 

By  J.  T.  LovEWKLL.  Topeka, 

"The  Quantitative  Estimation  of  Iron  and  Cobalt  by  the  Rotat- 
ing Cathode." 

By  R.  W.  Curtis  and  S.  A.  McReynolds. 

"Notes  on  Kansas  Road  Metal." 

By  F.  O.  Marvin.  University  of  Kansas. 

"The  Development  of  Forest  Belts  in  the  Northwestern  Part  op 
Clay  County,  Kansas." 

By  John  H.  ScHAPFNfeR.  Colombas,  Ohia 

"Helium  in  Natural  Gas." 

By  H.  p.  Caoy  and  D.  F.  McFarland.  Lawrence. 

"A  Note  on  the  Detection  of  Cyanides." 

By  H.  p.  Caoy.  University  of  Kansas. 

"Note  on  Mercurous  Sulfate  for  Standard  Cells." 

By  H.  P.  Caoy.  University  of  Kansas,  Lawrence. 

"A  Proposed  Test  for  Bleached  Flour." 

By  J.  T.  WiLLJkRO.  Affricoltural  College.  Manhattan. 

"On  Some  Ferrocyanides  of  Calcium,  Barium,  and  Magnesium." 

By  F.  B.  Dains,  Topeka. 

"Determination  and  Comparison  of  Sound  Intensities." 

By  Brucb  v.  Hill.  Lawrence. 
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OOFFBE  AND  ESTIMATION  OF  ITS  VALUE. 

By  L.  E.  Sayrb.  University  of  Kansas.  Lawrence. 

TN  volume  II,  page  50  (1887-88),  of  the  Proceedings  of  the  Kan- 
-■-  BBS  Academy  of  Science,  there  is  published  an  article  by  the 
author  on  the  alkaloidal  strength  of  teas.  In  answer  to  the  ques- 
tion. Is  the  alkaloidal  strength  of  tea  an  index  of  its  commercial 
value  ?  it  was  shown  that  a  negative  answer  to  this  question  must 
be  given ;  that  the  alkaloidal  strength  has  no  relation  to  the  com- 
mercial price.  For  example,  it  was  shown  that  a  tea  rated  at  25 
cents  per  pound  contained  2.49  per  cent,  of  theihe,  while  a  tea  at 
90  cents  per  pound  contained  3.73  per  cent,  of  theine,  and  that  a 
tea  at  60  cents  per  pound  contained  3.67  per  cent,  of  theine,  show- 
ing that  commercial  price  was  no  index  to  alkaloidal  strength. 
Applying  the  same  question  to  coffee,  we  have  found  the  same  to 
be  true.  A  fine  Mocha  will  contain  about  0.64  per  cent.,  while 
another  of  a  different  variety,  and  about  the  same  price,  will  con- 
tain 1.53  per  cent  of  caffeine. 

In  determinations  of  caffeine  from  coffee  recently  made  in  our 
laboratory,  it  has  been  found  that  the  percentage  of  caffeine  in  cof- 
fee varies  considerably  according  to  the  locality  where  it  has  been 
cultivated.  Some  coffees  have  ranked  as  high  as  1.97  per  cent,  of 
alkaloid,  while  it  is  very  commonly  the  ccuse  that  an  excellent  cof- 
fee, commanding  a  good  price,  will  yield  as  low  as  0.8  per  cent,  of 
the  alkaloid.  The  importance  of  this  fact  has  never  been  applied 
as  it  might  be,  as  there  are  some  to  whom  the  stimulating  effect  of 
caffeine  is  undesirable,  while  there  is  at  the  same  time  a  demand 
for  a  beverage  that  shall  have  an  agreeable  taste.  On  the  other 
hand,  there  are  others  to  whom  the  stimulating  effect  of  caffeine  may 
be  an  advantage.  The  quality  of  roasted  coffee  is  dei)endent  mainly 
upon  the  substances  which  occasion  the  peculiar  aroma.  These 
substances  have  thus  far  been  practically  unknown.  Erdmann,  in 
Berichte  der  Deutachen  Chemischen  Oeaellschaftj  1903,  refers  to  the 
oil  of  coffee  which  has  been  obtained  by  treating  roasted  coffee  with 
ste'am.  The  yield  from  150  kilograms  of  roasted  and  ground  San- 
tos  coffee  was  83.5  gm.,  or  0.055  per  cent.,  of  an  oil  of  a  btown  color, 
of  a  specific  gravity  of  1.0844,  and  a  strong  odor  of  coffee.  On  dis- 
tillation of  the  oil,  the  greater  portion  passed  over  between  150  and 
190°  C.  in  the  form  of  a  light-colored  oil.    This  contained  furfur 
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alcohol,  and  much  valerianic  acid.  The  constituent  having  the 
characteristic  aroma  of  coffee  is  said  to  be  nitrogenoue  and  not  a 
phenol,  as  has  been  assumed  heretofore.  The  exact  isolation  has 
not  been  possible  so  far.  It  is  well  known  that  the  roasting  of 
coffee  carries  with  it  antiseptic  and  deodorant  properties.  This  is 
evidently  Inherent  in  the  volatile  products  of  roasted  coffee^  and 
possiblj  due  to  phenols  present  in  these  volatile  products. 

Our  own  experiments  in  the  investigation  of  the  volatile  aro- 
matic constituents  of  roasted  coffee  have  led  us  to  the  coDclusion 
that  these  when  isolated  are  extremely  volatile.  For  example,  when 
chloroformic  and  petroleum  ether  solutions  of  the  coffee  are  evapo- 
rated at  extremely  low  temperatures  it  is  found  that  the  aroma 
evaporates  and  diffuses  through  the  air  at  a  lower  temperature 
than  that  at  which  the  ethereal  liquids  evaporate.  We  have  en- 
deavored, therefore,  to  resort  to  another  method  of  recovering  the 
volatile  aromatic  oil,  which  consisted  in  placing  in  a  retort  500  gm. 
of  finely  powdered  coffee  and  connecting  the  retort  with  a  eon- 
denser  and  two  receivers  in  tandem,  the  first  receiver  being  re- 
frigerated with  ice  and  salt  and  the  second  refrigerated  with  liquid 
air.  Only  a  few  drops  of  a  colorless  liquid  was  recovered  from  the 
dry  distillation  in  the  second  receiver.  It  is  nearly  colorless  and 
has  an  odor  suggesting  that  of  oapronic  acid.  It  is  very  powerful 
and  penetrating,  diffuses  very  rapidly  in  the  air,  and  when  highly 
diluted  with  atmospheric  air  suggests  the  odor  of  coffee.  The  dis* 
tillate  obtained  in  the  first  receiver,  of  a  yellowish-brown  color,  has 
an  ammoniacal  odor.  But  it  is  evident  that  the  characteristic 
aroma  of  roasted  coffee  is  due  to  a  mixture  of  different  compounds 
not  obtained  by  any  such  process.  We  have  not  been  able  to  pur- 
sue  further  this  investigation,  but  hope  at  some  future  time  to  re- 
cover a  sufficient  amount  of  the  distillate  mentioned  to  purify  the 
same  and  to  make  an  analysts  of  it.  The  claim  that  oil  of  coffee 
may  be  obtained  by  distilling  coffee  with  steam  under  pressure 
and  collecting  the  distillate  by  means  of  ether  and  then  evaporating 
the  ethereal  solution  does  not  seem  to  us  to  be  well  founded,  as  we 
have  not  been  able  to  obtain  a  volatile  oil  by  this  process  which 
has  the  suggestion  of  the  aroma  of  coffee.  As  we  have  said,  ethe- 
real and  chloroformic  solutions  of  the  volatile  products  usually 
leave  behind  on  evaporation  little  or  no  residue  that  are  character- 
islicof  the  aromatic^  in  coffee,  these  arodaatics  becoming  evapo- 
rated on  evaporation  of  the  solvent,  even  though  the  solvent  ie 
evaporated  at  a  very  low  temperature. 
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ANALYSIS. 

Id  the  analysis  of  coffee  we  have  as  yet  oo  standard  that  would 
estimate  the  value  of  coffee  from  the  commercial  standpoint  The 
bureau  of  chemistry  of  the  United  States  Department  of  AgricuU 
tare,  in  its  standard  for  this  beverage,  makes  the  following  state- 
ments : 

L  Coffee  is  the  seed  of  Coffea  arabica  L.  or  Coffea  liberica 
BulL,  treed  from  all  but  a  small  portion  of  its  spermoderm,  and 
conforms  in  variety  and  place  of  production  to  the  name  it  bears, 

2»  Roasted  coffee  is  coffee  which  by  the  action  of  heat  has  be- 
come brown  and  developed  its  characteristic  aroma;  it  contains 
not  less  than  ten  per  cent,  of  fat  and  not  less  than  three  per  cent, 
of  ash. 

In  Bulletin  No.  90  of  the  bureau  of  chemistry  of  the  Depart- 
ment of  Agriculture,  page  43,  there  are  two  processes  mentioned 
for  the  determination  of  caffeine  and  caffeotannic  acid,  which  I 

hereby  transcribe : 

Caffeine. 

Method  of  Hilger  and  Fricke  (a). — Take  5  to  10  grams  of  coffee, 
add  100  CO.  of  water,  and  boil,  filter,  and  treat  the  residue  twice 
more  with  boiling  water.  Add  to  the  united  filtrates  an  excess  of 
lead  acetate,  filter,  and  wash.  Treat  the  filtrate  with  hydrogen  sul- 
fid  to  remove  the  excess  of  lead,  filter,  wash,  and  evaporate  the 
filtrate  to  dryness  in  a  Hoffmeister  schalscben  with  some  sand  and 
a  little  magnesia.  Crush  the  schalschen  between  filter-paper,  place 
in  a  continuous-extraction  apparatus,  and  extract  with  chloroform 
until  exhausted.  Dry  the  chloroform  extract  at  100  degrees  and 
weigh  as  caffeine.  If  the  caffeine  does  not  appear  to  be  pure,  de- 
termine the  nitrogen   in   the  residue  by  the  Gunning  method. 

N  X  3*464  =  caffeine* 

Caffeotanic  Acid. 

Krug's  method  (5),— Treat  two  grams  of  the  coffee  with  10  cc, 

of  water  and  digest  for  thirty-six  houTs,  add  25  co.  of  90  per  cent. 

alcohol  and  digest  twenty-four  hours  more,  filter,  and  wasb  with 

90  per  cent,  alcohol.     The  filtrate  contains  tannin,  caffeine,  color, 

and  fat.     Heat  the  filtrate  to  the  boiling-poiDtandadd  a  saturated 

solution  of  lead  acetate.     If  this  is  carefully  done  a  caffetannate  of 

lead  will  be  precipitated,  containing  49  per  cent,  of  lead.     As  soon 

as  the  precipitate  has  become  flocoulent,  collect  on  a  tared  filter, 

wash  with  90  percent,  alcohol  until  free  from  lead,  wash  with  ether, 

dry,  and  weigh.     The  precipitate  has  the  following  composition: 

PhsCfeHiaOea.     The  weight  of  the  precipitate  multiplied  by  0.51597 

gives  the  weight  of  the  oaffeotannic  acid. 
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Dr*  Wilbelm  Autenriatb,  in  hia  work  on  the  detection  and  esti- 
caatioo  of  alkaloidal  Bobetances,  page  185,  giTes  a  r^sum^  of  the 
literature  on  the  estimadoo  of  caffeine  of  caffelne^bearing  planta» 
and  gives  six  different  methods.  We  have  tried  these  varioms 
methods,  and  have  found  the  Katz  method  to  be  the  most  satis- 
factory.    This  method  is  as  follows : 

Shake  10  grams  of  powdered  coffee  or  tea  for  thirty  minutes  with 
200  grama  of  chloroform  and  5  grams  of  ammonium  hydroxid  solu- 
tion. When  the  liquid  has  settled  filter  150  grams  of  the  chloro- 
form solution,  which  should  be  perfectly  clear  and  free  from  water, 
Distil  the  chloroforrn  and  dissolve  the  residue  with  gentle  heat  in 
abont  6  cc.  of  ether.  Add  20  cc.  of  0.5  per  cent,  of  hydrochloric 
acid  and,  in  an  assay  of  coffee,  also  0.2  to  0*5  grams  of  solid  paraffin. 
Evaporate  the  ether  and  filter  the  cold,  aqueous  solution.  Wash 
the  flask  and  filter-paper  a  few  times  with  small  portions  of  0-5 
per  cent,  hydrochloric  acid.  Finally  extract  the  total  aqueous  hydro- 
chloric acid  solution  four  times  with  20  cc.  portions  of  chloroform. 
Distil  the  filtered  chloroform  extracts,  dry  the  residue,  and  weigh. 
This  residue  will  consist  of  nearly  pure  caffeine. 

The  one  difficulty  in  all  of  these  processes  is  that  the  caffeine 
recovered  in  the  process  contaiua  some  coloring  matter  or  some 
empyreumatic  matter  imparting  color  to  the  product.  It  has  been 
suggested  that  when  the  yield  is  thus  contaminated  the  crystals  be 
subjected  to  the  Kjeldahl's  nitrogen  determination,  The  quantity 
of  anhydrous  caffeine  is  calculated  on  the  basis  of  this  analysis. 
One  cc.  of  1^  oxalic  acid  represents  0.00485  grams  of  anhydrous 
caffeine.  Tetrachlormethane  hag  been  suggested  by  some  analysts 
as  a  proper  substitute  for  chloroform  in  the  extraction  of  the  alka- 
loid. We  have  found  that  an  almost  colorless  caffeine  can  be  ob- 
tained by  properly  using  this  solvent.  It  has  been  our  endeavor 
to  obtain  a  simple  proceBS  by  which  we  could  estimate  the  oaffeo- 
tannic  acid  and  the  caffeine  at  the  same  time.  We  have  thus 
far  had  quite  acoceptable  results  by  using  a  modification  of 
the  Krug  method.  Instead  of  using  2  gm*  of  the  coffee,  7  gm.  of 
the  finely  powdered  coffee  are  taken.  After  digestion  with  the 
water  and  alcohol  (as  required  by  the  formula)  for  twenty* four 
hoars,  100  cc.  of  the  filtrate,  which  is  made  to  represent  5  gm.  of 
the  coffee,  are  taken.  This  is  precipitated  by  the  solution  of  lead 
acetate,  and  60  cc.  of  the  filtrate,  representing  3  gm.  of  the  coffee, 
are  taken  and  treated  with  an  excess  of  dilated  sulfuric  acid.  The 
filtrate  from  the  lead  sulfate,  which  has  been  thoroughly  washed, 
is  carefully  evaporated  to  remove  traces  of  alcohol,  and  the  residue 
is  filtered  into  a  separatory  funnel  and  thoroughly  washed  with  15, 
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10, 10  and  5  oo.  of  ohloroform,  added  in  sncoession  to  the  aqueous 
solution.  The  mixed  chloroformic  solutions  are  then  evaporated 
to  dryness  and  the  resulting  crystals  of  caffeine,  if  they  contain  an 
appreciable  amount  of  coloring  matter,  are  redissolved  in  a  mixture 
of  petroleum,  ether,  and  chloroform,  which  gets  rid  of  small  quanti- 
ties  of  color.  This  latter  solution  when  filtered  is  evaporated  and 
the  crystals  are  weighed,  and  from  the  weight  the  percentage  of  al- 
kaloid computed.  The  results  that  we  have  thus  far  obtained  show 
concordant  results.  Samples  of  roasted  coffee  as  obtained  upon 
the  market  have  given  from  0.825  to  1.66  per  cent,  of  caffeine,  and 
of  caffeotahnic  acid  (or  plant  acids  estimated  as  caffeotannic  acid) 
from  10  to  12.8  per  cent. 

We  desire  to  append  to  the  present  article  the  analysis  of  sam- 
ples of  coffee  of  different  varieties  which  we  have  collated  from  the 
Proceedings  of  the  American  Pharmaceutical  Association,  volume 
24,  page  144,  and,  for  the  benefit  of  those  who  are  interested  in  as- 
say, we  would  call  attention  to  the  tables  which  accompany  the 
most  excellent  article  on  the  chemical  constituents  of  coffee  pre- 
sented in  Bulletin  No.  90  of  the  Department  of  Agriculture,  pages 
43  to  45,  inclusive. 

Analyses  of  Samples  of  (Coffee. 


Vabibtxes. 

9 
1 

f 

K 

1 

t 

? 

8 

Finest  plantation  Jamaica 

Finest  trreen  Mocha 

1.43 
0.64 
1.53 
1.14 
1.18 
0.88 
1.01 

14.76 
21.79 
14.87 
15.95 
21.12 
18  80 
17.00 

25.3 
22.6 
23.8 
27.4 
20.6 
25.8 
24.4 

22.7 
23.1 
20.9 
20.9 
21.1 
20.7 
19.5 

33.8 
29.9 
36.0 
32.5 
33.0 
31.9 
36.4 

3.8 
4.1 
4.0 
3.5 
4.9 
4.3 

1.87 
2.13 

0.31 
0.42 

Pearl  plantation  Ceylon 

0.27 

Washed  Rio 

0.51 

Costa  Rica 

0.46 

Malabar 

0.60 

East  India 

Proc.  Am.  Pharm.  Ass'n,  vol.  24,  p.  144. 

Paul  and  Cownley  proved  that  a  small  amount  of  caffeine  is  lost 
in  the  roasting  of  coffee.  To  illustrate  this,  three  samples  are 
given  :  First,  one  roasted  to  extreme  degree ;  second,  one  just  far 
enough  to  give  berries  a  fine  chestnut-brown  color ;  third,  coffee 
roasted  to  pale  brown  color,  when  aroma  was  not  fully  developed. 


Loss  of 
weiffht  in 
roastiiiff. 

Id  raw 
coffee. 

In  roasted  coffee. 

COFFEB. 

Found. 

E  timated. 

Low  roasted 

Medium  roasted. 

-  13.7% 
16.0 
31.7 

1.10% 

1.10 

1.10 

1.30% 

1.36 

1.25 

1.28% 

r.81 

High  roasted 

1.61 

Proc  Am*  Pharm.  AMt'n.  v6L  96,  p.  142. 
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Jnlian  E.  Walker  gives  his  results  of  the  analysis  of  several 
kinds  of  roasted  coffee  for  percentage  of  oaffeine  in  different  sorts: 

Java, , ,,.,.,,,.,  0.89% 

Siberian  Java  ...  *  * 1,08 

Salvador  .,..,. ,.,,.,,  1  *  01 

CoaU  Rica ...,.,...:,.. 1.24 

Mocha,.,. ...,-.  0.54 

Peaberry  or  Fenroll ...-., 0.77 

Rb 1.12 

Proc  Am.  Pharm.  Ass'n,  vol.  38,  p.  446. 

ANALYTICAL    RESULTS   EMPLOYING    VARIOUS   SORTS. 

W,  T.  A.  Warner  ei^amined  a  large  number  of  ooffees  in  the  lab- 
oratory of  the  colonial  museum  at  Haarlem,  conducting  his  re- 
eearches  with  particular  reference  to  the  Siberian  coffee  cultivated 
in  Java  as  a  substitute  for  Arabian  coffee : 


SAiiPL^a  OF 
SiBXRiAM  Coffee. 


SindjaB 

Timor 

Banthaio - . 

Boengi 

Loewae , 

Waloe  Pen^enten 
Kaui  Redio ...... 

Tainan,  Tjiasem  . 
Malang 

Averages 


H.0 
Ext. 


32.92 
a2.05 
30-38 
31.09 
30.13 
26.98 
29,59 
30,47 
30  21 


30.00 


CtH.OH 
per  cenL 


17.43 
16.60 
18.89 
18-41 
17.82 
17  85 
IS. 89 
19.91 
19  81 


Fat, 
mr  cent. 


12  26 

13  23 
14.78 
16,10 
16  06 
13.57 
15  43 
16.48 
16,36 


15.00 


peroenL 


1.00 


4.00 


PhM- 

plioric 

lusid 

in  uh« 

per  cent. 


8-95 
7.87 
10.26 
12  37 
1L25 
9.47 
10,67 
10,27 
11.08 


Potuli 
it]  nAh, 
P«rc«nU 


72.05 
78.78 
77.83 
71.47 
79.90 
76.91 
?  rep. 
67.57 
63.82 


The  water  extract  was  obtained  by  boiling  five  minutes  with  dis- 
tilled water;  the  alcohol  extract,  by  boiling  during  half  an  hour 
with  ninety-five  percent,  alcohol;  the  fat,  by  extractioo  with  ether; 
the  alkaloid,  by  one  of  three  methods,  viz.,  van  Romburgh^s,  van 
Ledden-Hulseboch's,  and  George's,  preference  being  given  to  van 
Rombargh's  method,  which  consists  in  shaking  out  the  aqaeopa 
extraction,  after  addition  of  lead  acetate  with  chloroform. 

The  following  table  gives  a  comparison  of  raw  and  roasted  Java- 
Arabia  and  Java-Siberia  coffees.  The  extracts,  unless  otherwise  in- 
dicted, are  obtained  by  the  action  of  each  solvent  on  fresh  portions 
of  the  same  coffee.  The  coffees  represent  good  qualities  of  the 
market  during  1898. 
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Aqueous  extract 

Alcoholic  extract 

Ether-alcoholic  extract 

Chloroform  extract 

Either  extract 

Petroleum  ether  extract 

Ether  extract  after  petroleum  ether 

Chloroform  extract  after  petroleum  ether 

Alcohol  extract  after  petroleum  ether 

Nitrop^en. 

Caffeme 

Albuminoids 

Cellulose. 

Pentoses , 

Ash 

Water 


33.52 

19.38 

17.70 

15.65 

13.68 

12.51 

1.08 

1.08 

3.14 

2.88 

1.16 

15.74 

28.75 

5.14 

4.46 

11.24 


27.40 

16.12 

16.53 

17.91 

14.20 

14.31 

4.74 

1.41 

5.37 

2.77 

1.57 

14.71 

20.47 

3.15 

4.83 

5.64 


t$t 


35.16 

18.62 

15.80 

13.88 

12.19 

10.84 

0.75 

1.18 

8.68 

2.73 

1.59 

14.43 

26.68 

5.01 

4.02 

11.40 


34.17 

17.27 

15.92 

15.10 

13.13 

11.68 

3.14 

2.60 

2.79 

2.89 

2.19 

14.42 

15.32 

2.44 

4.37 

3.98 


Proc.  Am.  Pharm.  Ass'n,  voL  48,  p.  608. 


CHASE  A   SANBORN  COFFEE. 


3.98  per  cent. 

3.92 

3.96 


Ash,  sample  No.  1. . 
"  No.  2.. 
*'       No.  8.. 

Total 11.86  per  cent. 

Average 3.95  per  cent. 

Samples  : 

A 0.196  per  cent. 

B 0.194 

C 0.192 

Av.  moisture,  0.194  in  10  grams. 
Present  moisture,  1.94  per  cent. 


Ash: 


3.89   per  cent. 
4.096       " 
4.046 
8.142 


Av.,  3.996  per  cent. 
Fat  (Chase  &  Sanborn) : 

50  gr.  8.0505=16.101    percent. 

50  gr.  8.0980=16.196 

50  gr.  8.0275=16.055 

50  gr.  7.8708=15.7416       " 

50  gr.  7.9270=15.8540       *' 
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RELATION  OF  THE  NEW  FOOD  AND  DR0G  LAW  TO 
OFFICIAL  PREPARATIONS. 

By  L.  D.  HAVENiiin^  University  of  Kan&iLa.  Lawt«uc£, 

A  T  the  present  time,  when  bo  much  \b  being  said  and  written 
-^^  concerning  wholesale  adulteration  and  subetitution,  it  is  no 
wonder  that  people  are  becoming  flUBpicious  of  alraoBt  if  not  quite 
everything  with  which  they  come  in  contact.  That  they  feel  their 
inability,  as  individuals,  to  cope  with  these  alarming  conditions  ie 
evidenced  by  their  demand  for  legislative  enactments  for  their 
protection » 

This  condition  of  affairs  is  especially  true  with  reference  to  foods 
and  drugs,  substances  so  specifically  essential  to  the  health  of  the 
Uuraaa  family,  These  two  classes  of  substances  are  usually  grouped 
under  a  common  head«  especially  in  our  statutes,  though  in  reality 
they  have  little  in  common  aside  from  their  relation  to  the  health 
of  the  individuals  of  the  nation. 

The  Ufaited  States  government  has  for  a  number  of  years  been 
actively  engaged  in  the  analysis  of  foods  and  the  publication  of 
methods  for  their  analysis,  and  for  the  detection  of  their  chief 
adulterants.  It  is,  however,  only  recently  that  it  has  interested 
itself  in  the  question  of  drugs  and  their  adulterants,  but  it  is  in- 
teresting to  note  in  this  connection  that  it  considered  this  branch 
of  investigation  sufficiently  removed  from  the  province  of  food 
chemistry  to  equip  a  new  laboratory  for  this  purpose,  and  to  place 
it  under  the  immediate  direction  of  a  man  who  is  not  only  a  trained 
pharmacist  and  chemist  but  one  who  has  for  years  been  actively 
engaged  in  the  preparation  and  analysis  of  drugs  and  medicines, 
Several  bulletins  have  already  been  issued  by  the  chief  of  this  new 
laboratory  and  many  important  problems  are  now  in  the  course  of 
solution*  Aside  from  the  activity  displayed  by  the  federal  govern- 
ment in  the  interests  of  pure  foods  and  drugs,  severd  states  are  be- 
ginning to  evince  an  activity  in  this  direction,  Kansas  among 
others.  This  state  has  had  for  years  a  good  law  regulating  the 
quality  of  foods  and  drugs,  but  it  had  almost  become  a  dead  letter 
through  want  of  an  enforcing  officer.  The  last  legislature,  how- 
ever, took  action  in  this  direction  with  reference  to  foods,  and  since 
January  of  this  year  a  considerable  amount  of  investigation  haa 
been  done  by  the  State  Board  of  Health.  This  organization  has 
also  interested  itself  in  the  question  of  pure  drugs,  and  there  is 
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©very  indicatioii  that  the  next  legislatture  will  enact  laws  which 
will  place  Eansas  in  the  front  rank  with  those  states  that  ooatrol 
the  character  of  their  foods  and  drugs. 

The  cause  foraduUeration  in  drugs  is  mtich  the  same  as  for  adul- 
teration in  foodflp  and  the  remedies  will  be  along  the  same  lines. 
So  long  as  our  grandmothers  gathered  the  yearly  stock  of  medicinal 
herbs  and  dried  them  in  the  garret  there  was  no  more  qaestiou 
concerning  their  eflBcacy  than  there  was  as  to  the  wbolesomeness  of 
the  food  prepared  by  the  same  individuali  but  when  the  drug  ooUect- 
ing,  as  also  a  very  large  part  of  the  food  preparation,  passed  from  un- 
selfish, loviDg  hands  into  those  motived  very  largely  by  a  desire  for 
pecuniary  gain,  people  in  general  began  to  inquire  more  closely 
into  their  origin,  lo  opposition  to  this  class  of  individuals,  whose 
aim  primarily  ia  perhaps  not  au  much  to  defraud  as  to  secure  for 
themselves  more  of  the  worldly  goods,  came  those  who  demanded 
the  "square  deal/'  and  who  began  to  devise  simple  teste  whereby 
the  quality  of  the  crude  article  could  be  at  least  roughly  ascertained, 
The  discovery  of  alkaloids  and  other  chemical  principles  in  drugs, 
to  which  their  therapeutic  efficiency  is  very  largely  attributed,  gave 
at  once  a  chemical  method  for  their  valuation.  The  first  vegetable 
drug  to  be  valued  by  this  standard  was  opium,  the  drug  in  which 
the  first  alkaloid  was  discovered. 

The  real  beginning  of  the  movement  to  secure  uniformity  in 
medicines  antedates  the  first  pharmacopoeia,  that  of  1820,  but  the 
first  pharmacopoeia  to  contain  chemical  tests  of  any  importance 
for^the  valuation  of  drugs  was  the  United  States  PharmacopcBia  of 
la80»  Here  we  find  standardized  by  volumetric  assay  thirty-seven 
inorganic  chemicals,  si^  organic  chemicals,  and  fifteen  preparations 
for  an  inorganic  constituent,  besides  a  few  gravimetric  assays,  in- 
cluding the  assay  of  two  drugs — opium  and  cinchona —  fbr  alkaloidal 
constitutents.  In  the  next  revision  of  this  pharmacopoBia  the  list 
of  standards  was  much  extended,  and  in  the  latest  revision  of  this 
book,  the  eighth,  commonly  called  the**  United  States  Pharmacopoeia 
of  1900,"  this  list  was  still  further  extended*  Comparing  the  num- 
ber of  quantitative  tests  in  this  book  with  those  in  the  previous 
pharmacopceia,  we  find  thut  where  we  formerly  had  only  114 
volumetric  and  14  gravimetric  assays,  we  now  have  149  volumetric 
and  35  gravimetric  assays. 

The  articles  standardized  in  the  pharmacopceia  of  1900  conven- 
iently come  under  three  heads :  First,  the  chemical  aubstancee ; 
second,  the  crude  products  derived  from  the  vegetable  and  animal 
kingdom ;  and  third,  the  preparations  or  the  medicines  compounded 
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from  the  first  two  classes.  The  ohemical  sabstances  in  the  fiiBt 
class  number  about  30(1,  and  practically  all  of  them  are  required  to 
conform  to  certain  prescribed  chemical  and  physical  requirements. 
The  substances  included  in  the  second  class^  Dumbering  about  240» 
are  practically  all  accurately  described,  and  about  50  of  them  have, 
in  addition,  a  chemical  method  of  valuation.  In  the  third  division, 
the  preparations,  there  are  34  classes,  which  compriae  413  formulaa. 
In  21  of  these  classes  there  is  no  attempt  at  standard izatiou  or  de* 
scription  of  any  kind.  In  the  remaining  13  classes  there  are  40 
preparations  for  which  there  are  volumetric  assays,  17  preparations 
for  which  there  are  gravimetric  assays,  1  preparation  gasometrlc- 
ally  assayed,  and  18  preparations  for  which  there  are  qualitative 
tests  for  purity  only;  This  leaves  337  preparations  in  the  phar- 
macopceia,  or  more  than  80  per  cent,  of  them,  without  any  official 
description,  definition,  or  standard. 

The  federal  pure  food  and  drug  law  which  goes  into  effect  Jan- 
uary 1,  1907,  states  that  drugs,  and  these  are  defined  in  the  broadest 
sense  of  the  term,  so  as  to  include,  **all  medicines  and  preparations 
recognized  in  the  United  States  PharmacopGeia  or  National  Formu- 
lary for  internal  or  external  use,  and  any  substance  or  mixture  of 
substances  intended  to  be  used  for  the  cure,  mitigation  or  pre- 
vention of  disease  of  either  man  or  other  animals" — it  states  that 
these  drugs  "shall  be  deemed  adulterated  if,  sold  under  or  by  a 
name  recognized  in  the  United  States  Pharmacopoeia  or  National 
Formulary,  they  differ  from  the  etandard  of  strength^  purity  or 
quality  as  determined  by  the  test  laid  down  in  the  United  States 
Pharmacoptcia  or  National  Formulary  official  at  the  time  of  in- 
vestigation >*'  Provision  is  made  whereby  these  drugs  may  not  be 
considered  adulterate<l,  provided  they  are  properly  labeled  with 
reference  to  their  quality.  The  National  Formulary  referred  to  is 
purely  a  book  of  formulaa,  without  any  so-called  tests,  either 
obemic^l  or  physical.  Its  formulas,  570  in  number,  are  thus  addedJ 
to  those  of  the  pharmacopceia,  making  a  total  of  983  preparations^ 
of  which  907,  or  more  than  92  per  cent.,  are  unstandardized. 

The  analysis  of  the  preparations  is  by  far  the  most  difficult  of 
the  three  classes  of  pharmacopoeial  substances,  and  it  is  here  that 
the  analyst  who  is  not  a  trained  pharmacist  as  well  as  an  expert 
chemist  needs  to  display  the  greatest  caution,  for  surely  the  man 
without  experience  in  putting  these  different  drugs  together  is  a 
poor  judge  of  how  to  take  them  apart  in  a  way  to  show  whether  the 
offioial  formulae  have  been  properly  compoonded  or  not. 

The  mere  fact  that  a  tincture  which  is  prepared  by  extracting  a 
given  drug  with  diluted  alcohol  is  found  to  be  of  lower  alcobolio 
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strength  is  not  necessarily  an  Indication  that  the  tincture  has  not  been 
properly  made,  or  that  it  is  not  of  official  quality.  It  ia  compara- 
tively  easy  to  decide  whether  a  crude  drug  corresponds  to  the  official 
definition  and  description,  but  after  this  drug  has  been  broken  into 
particles  previous  to  making  it  into  a  preparation  its  quality  ia 
much  more  difficult' to  ascertain,  and  to  judge  of  its  quality  from 
the  finished  preparation  is  unfortunately  far  too  often  an  impoesi- 
bility. 

The  absence  of  the  physical  characteristics  from  a  preparation 
which  are  well  known  to  the  experienced  druggist  should  go  far 
towards  condemning  the  preparation ;  but,  on  the  other  hand^  their 
apparent  presence  is  a  poor  guaranty  for  genuineness,  for  it  is  in 
this  very  particular  that  the  skilful  eopbisticator  takes  pride  in  his 
iniquity  and  frequently  outdoee  himself.  This  is  especially  true 
in  the  case  of  colored  and  odorous  preparations.  Take,  for  exam- 
ple, the  well-known  tincture  of  vanilla;  it  is  safe  to  say  that  but 
few  people  have  any  acquaintance  with  the  pure  article,  and  if  they 
were  allowed  free  choice  between  the  pure  and  the  factitious  they 
would  in  the  majority  of  instances  choose  the  latter,  though  the 
relative  value  of  it,  based  upon  its  actual  cost,  is  not  one4hird  that 
of  the  official  article.  It  is  in  oases  of  this  kind  that  the  misbrand- 
ing clause  in  the  new  law  is  especially  pertinent.  If  you  prefer 
the  genuine,  buy  your  tincture  of  vanilla.  United  States  Pharma- 
oopcBia;  if  you  prefer  the  factitious,  buy  the  compound  tincture  of 
vanillin,  National  Formulary;  if  yon  belong  to  the  don't-care  class, 
continue  to  use  the  ** extract  of  vanilla/'  which  is  generally  inferior 
in  quality  to  either  of  the  others,  and  usually  as  high,  if  not  higher^ 
in  price. 

BesideB  the  flavoring  essences,  the  spices  and  condiments  will 
also  be  affected  by  this  clause,  but  in  a  way  that  will  work  to  the 
good  of  the  consumer.  The  result  of  adulteration  in  such  articles, 
however,  is  of  little  moment  when  compared  with  the  seriousness 
of  adulteration  in  the  realms  of  medicines  proper;  In  this  connec- 
tion, it  should  be  borne  in  mind  that  the  further  removed  from  the 
crude  drug  the  medicine  is,  the  greater  the  opportunity  for  adul- 
teration and  the  less  the  chance  for  detection.  In  view  of  these 
pointa,  and  in  spite  of  the  new  law,  the  fact  still  remains  that  the 
only  safe  way  at  the  present  time  is  to  patronize  those  druggiflte 
whom  yon  know  as  men  as  well  as  druggists  and  whoee  ability  and 
integrity  you  know  to  be  above  question.  If  it  is  your  desire  to 
use  cheap  drugs,  they  can  furnish  them  as  cheaply  as  any  one ;  but 
in  any  case  do  not  begrudge  them  their  just  compensation  for  the 
knowledge  and  skill  they  place  at  your  disposal  in  time  of  need. 
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DRUG  STANDARDS  WITH  REFERENCE  TO  THE  PURE 
FOOD  AND  DRD6  LAW. 

By  L.  E.  Say^e,  Univcfvit)^  of  EansAs,  LiwvfDCA. 

'T^HE  enactment  of  the  pure  food  and  drug  law  baa  brought  to 
^  the  front,  aB  was  expected,  many  important  facta  regarding 
the  question  of  standards.  In  the  first  place,  the  United  States 
Pharmacopoeia  baa  become  of  the  greatest  importance,  masmuoh 
as  the  law  requires  that  the  standards  for  drugs  and  medicines 
Bhall  be  boeed  upon  that  authority.  The  United  States  Pharma- 
oopoeia  will  have^  therefore,  far  greater  authority  than  heretofore. 
The  National  Formulary  ie  also  mentioned  as  a  standard;  but  this 
standard  work,  which  is  far  inferior  to  that  of  the  pharmaoopceia, 
is  of  much  more  recent  creation. 

The  framers  of  the  law,  it  would  seem,  were  not  familiar  with 
two  important  facts  concerning  these  two  national  standards.  The 
law  seems  to  indicate  that  the  pharmacopcBia  has  a  test  for  all  of 
the  remedial  agents  mentioned;  and  the  law  also  indicates  that 
the  National  Formulary  hae  standards  for  preparations  it  recog- 
nizes. Now,  the  facts  are  the  United  States  Pharmacopceia  does 
not  prescribe  tests  for  over  fifty  per  cent,  of  the  preparations  it  au- 
Iborizes;  and  the  National  Formulary  prescribes  practically  no 
tests  whatever  for  assaying  its  preparations;  therefore,  the  question 
of  standards  becomes  a  very  important  one. 

It  is  said  the  pharmacopoeia  has  been  found,  since  the  enactment 
of  the  pure  food  and  drug  law,  to  have  standards  and  processes  of 
assaying  which  in  some  cases  should  be  aniended,  The  manufac- 
turers of  chemicals  and  remedial  agents  have  been  greatly  excited 
over  this  question.  They  have  pointed  out  some  errors  of  a  minor 
character,  it  is  true,  some  of  them  being  plainly  errors  of  figures, 
melting-  and  boiUng-points,  etc.,  which  should  be  revised,  It  is 
plain  that  the  committee  of  revision  will  be  obliged  to  take  up  the 
question  of  correcting  any  errors  and  defective  tests,  and  a  supple- 
ment to  the  pharmacopooia  will  have  to  be  issued.  The  work  be- 
fore the  committee  of  revision  will  take  some  time,  but  it  is  to  be 
hoped  that  the  standards  will  be  as  high  as  they  have  thus  far 
been  prescribed^  while  at  the  same  time  there  will  be  no  injustice 
to  the  manufacturing  industry  nor  to  the  consumer  in  making  the 
few  revisions  proposed.  It  has  been  stated  that  there  axe  a  few 
tests  in  the  pharmacopcBia  which  are  needlessly  rigid.     Undoubt- 
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edly  this  question  will  be  cooBidered,  and  in  doe  time  reported 
upon. 

It  should  be  stated  in  this  connection  that  methods  of  assay  or 
examination  should  be  agreed  upon  for  preparations  of  the  United 
States  Pharmaoopoeia  and  National  Formulary,  for  whioU  there  are 
no  prq^cribed  tests. 

Take,  for  example*  the  flnid  extract  of  taraxaonm.  It  is  well 
known  that  there  is  upon  the  market  an  article  which  Ib  sold  as 
the  AmerioaD  dandelion,  and  this  is  known  to  have  been  sold  for 
taraxacum.  The  questioh  occurs,  How  eliall  we  assay  the  flnid  ex- 
tract  of  taraxacum  to  ascertain  whether  it  has  been  adulterated 
with  fluid  extract  of  chicory?  There  is  a  method  known  to  the 
pharmacist,  but  this  is  not  mentioned  in  the  pharmacopoBia,  nor 
have  any  tests  been  agreed  npon  for  the  purpose  of  standardising 
such  a  preparation.  Take  another  example^  where  we  have  the 
fluid  extract  of  coin  mho.  This  has  been  adulterated  with  what 
has  been  known  as  American  oolumbo,  but  there  has  been  no  pre- 
scribed method  of  assay  or  examination  recognized  in  the  pharma- 
copceia.  The  expert  pharmacist  is  able  to  detect  the  presence  of 
American  columbo,  but,  as  I  have  stated,  no  recognized  method  of 
examination  has  been  adopted.  It  seems  to  us  that  cases  of  this 
kind  will  have  to  be  seriously  considered  if  we  are  to  make  the  Na- 
tional Formulary  and  the  United  States  Pharmacopoeia  effective  as 
is  intended  by  the  pure  food  and  drug  law. 

It  is  unfortunate  that  there  should  exist  any  ambiguities  or  mis- 
understandings as  to  standardB,  but  this  seems  at  the  present  stage 
inevitable.  Still,  it  is  quite  possible  for  the  pharmacist  to  take 
oare  of  the  medicinal  preparations  for  which  there  is  no  test  pro- 
vided, by  employing  testa  known  to  himself.  This  will  have  to  be 
done  until  a  uniform  process  of  examinations  of  such  medicinal 
preparations  is  agreed  upon. 

Home  of  our  large  manufacturers  are  very  much  exercised  as  re- 
gards the  retroactive  character  of  the  law,  which  seems  to  be  one 
of  its  features. 

It  is  to  be  hoped  that  the  manufacturers  will  find  that  they  have 
overestimated  the  difficulties  in  view  of  the  retroaotivenese  of  the 
law.  Under  the  guidance  of  such  a  man  as  Doctor  Wiley,  we  feel, 
while  the  l^w  will  be  rigidly  enforced,  the  spirit  rather  than  th© 
letter  will  be  made  the  principal  feature;  and  if  this  is  to  be  the 
policy,  it  seems  to  us  that  we  shairnot  have  any  clamor  on  the  part 
of  manufacturers  and  wholesalers  against  it  from  this  point  of  view* 
It  is  unquestionably  true  that  manufacturers  have  shown  not  only 
-4 
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a  Willi Dgness,  bat  an  earnest  desire  to  comply  with  all  the  provi- 
eiona  laid  down  in  the  law  itgelf,  and  are  willing  to  cooperate  in 
every  poseible  way  in  making  the  eame  effective  and  practical  in  ita 
operation. 

In  a  current  iefiiie  of  one  of  the  pharmaceutical  joumale,  it  re- 
fers to  the  law  in  these  words:  *'Don*t  worry  over  the  pare  food 
and  drag  act  of  1906,  unle^  you  sell  goods  in  some  etate  other  than 
the  one  in  which  you  live.  Every  article  which  yoa  have  in  your 
stock  January  1»  1907,  may  be  sold  to  your  home  trade  without  re- 
striction, and  all  articles  which  yon  receive  after  Janaary  1,  will  be 
pure  and  will  conform  to  the  new  law,  and  you  will  be  held  harmless 
under  its  operations,  provided  you  purchase  your  supplies  from  a 
reputable  bouse  whose  guaranty  is  registered  at  Washington/'  It 
further  states  that  **we  will  guarantee  that  all  articles  of  food 
or  druge  manufactured,  packed,  distributed  or  sold  by  us,  including 
both  food  and  powdered  drugs,  chemicals,  pharmaceutical  prepara- 
tions, medicinal  specialties,  proprietary  medicines,  etc.,  are  not 
miflbranded  within  the  meaning  of  said  act," 

Few  members  of  the  community  realiase  what  an  immense  amoant 
of  work  will  be  required  for  the  manufactarerand  wholesale  dealer 
to  comply  with  section  8  of  the  law  relating  to  labeling  by  the  time 
speciSed,  The  major  part  of  the  work  on  the  part  of  the  manufac- 
turer and  dealer  lies  iu  the  direction  of  taking  c^re  of  the  stock 
which  is  already  distributed  among  wholesale  dealers  and  jobbers. 
Some  are  inclined  to  make  the  statement  that  if  the  law  be  rigidly 
enforced  as  to  these  already  distributed  goods  it  will  be  practically 
inoperative  because  of  the  difficulty  of  carrying  out  its  provisions. 

One  firm  has  made  the  statement  that  it  will  require  100  extra 
men  from  this  time  on  to  go  over  the  stock  that  is  now  distributed 
in  the  wholesale  market,  stored  away  in  original  packages,  which 
will  have  to  be  opened  and  repacked,  to  aay  nothing  of  the  goods 
that  they  are  obliged  to  put  oat  between  now  and  January  1,  if 
obliged  to  distribute  them  as  they  have  been  accustomed  to  do,  for 
the  reason  that  it  will  take  them  at  least  a  month  or  more  to  re- 
adjust their  different  departments  to  comply  with  the  law  in  con- 
nection with  the  goods  that  will  be  shipped  after  the  Ist  of  January. 
We  believe  that,  while  there  are  a  great  many  complications  and 
numerous  adjustments  to  be  made.  Doctor  Wiley  is  going  to  take 
the  positionfthat  the  manufacturers  of  the  country  as  a  rule  are 
honest  and  upright  citizens.  He  said^  in  his  interview  with  the 
manufacturers  and  proprietors  of  medicinal  agents,  that  the  execu- 
tion 'of  the  law  rested  more  in  their  hands  than  in  the  judicial  de- 
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partments,  and  he  hoped  that  the  regulations  would  be  so  planned 
that  there  will  never  be  cause  for  prosecution,  and  that  the  district 
attorney  will  never  be  called  upon  to  press  a  suit. 

Certainly  if  Doctor  Wiley  takes  that  position,  as  we  believe  he 
does,  honestly  and  squarely,  he  will  give,  as  the  representative  of 
the  United  States  official,  a  fair  and  liberal  treatment  to  those  con- 
cerned in  this  great  question. 

It  is  evident  that  the  principle  which  shall  govern  the  depart- 
ment in  Washington  is  that  every  article'  must  bear  a  label  which 
tells  the  truth,  and  if  manufacturers  put  upon  the  market,  know- 
ingly and  wilfully,  substances  which  differ  from  the  standards, 
that  difference  must  be  clearly  stated  upon  the  label.  If  that  prin- 
ciple is  carried  out  it  will  be  a  great  boon  to  the  profession  of 
pharmacy  tind  medicine.  It  will  have  the  immediate  effect  cer- 
tainly of  making  it  easier  for  the  pharmacist  and  physician  to  ob- 
tain good  and  reliable  material,  and  the  ultimate  effect  will  be  to 
raise  the  standard  and  dignity  of  the  profession  of  pharmacy.  We 
are  therefore  thankful  for  the  law  as  it  is,  although  it  may  have,  as 
is  frequently  the  case  with  new  laws,  certain  imperfections  and 
shortcomings. 
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A  MOST  WONDERFUL  TOOL. 

By  iowH  B.  Kloffer*  Topeks. 

THE  amazing  adaptabilitj  of  tbe  steel  square  to  the  sohing  of 
a  thoaeand  and  one  problems  in  mathematics  which  puzzle  the 
carpeater,  will  eiirpriBe  those  who  know  the  equare  only  ae  an  in- 
gtrument  of  measuring  and  squaring  of  boards  and  timber,  and 
trying  up  angles. 

In  conjunction  with  the  square  it  will  be  necessary  to  haVe  a 
good  fonr-fold»  two-foot  rale,  with  the  duodecimo  or  twelfth  scale 
marked  on  one  of  its  outer  edges.  The  outer  edge  of  one  side  of 
the  Hteel  square,  on  both  the  tongue  and  blade»  haa  each  inch  di- 
vided into  twelfths.  This  is  the  side  which  will  be  mostly  used, 
as  each  inch  will  represent  one  foot,  and  each  snbdinsion  one  inch, ' 
or  a  scale  of  one  inch  to  the  foot. 

The  standard  steel  square  has  a  blade  24  inchea  long  and  2 
inches  wide,  and  a  tongue  14  to  IH  inches  long,  li  inches  wide. 
The  blade  is  exactly  at  right  angles  with  the  tongue,  and  the  angle 
formed  by  them  is  an  exact  right  angle  or  square  comer* 

A  proper  square  should  have  the  ordinary  division  of  inches, 
half-inohes,  quarters  and  eighths,  and  often  sixteenths  and  thirty- 
seconds.  Another  portion  of  the  square  is  divided  into  twelfths  of 
an  inch;  this  portion  is  simply  a  scale  of  twelve  feet  to  an  inch,  and 
is  used  for  any  purpose,  ae  measuring  scale,  drawing,  etc.  The  di* 
agonal  scale  on  the  tongue  near  the  blade,  often  found  on  squares, 
is  thus  termed  from  its  diagonal  lines.  However,  the  proper  term 
is  centesimal  scale,  for  the  reason  that  by  it  a  unit  may  be  divided 
into  100  equal  parts,  and,  therefore,  any  number  to  the  one-hnn- 
dredth  part  of  a  unit  may  be  expressed. 

In  this  scale  A-B  is  one  inch;  then,  if  it  be  required  to  take  off 
fjfj  inch,  set  one  foot  of  the  cjmpase  in  the  third  parallel,  under 
1  at  E,  extend  the  other  part  to  the  seventh  diagonal  in  that 
parallel  at  G,  and  the  distance  between  E  and  G  is  that  required. 
For  E-F  is  one  inch  and  P-&  73  parts  of  an  inch.  Upon  one  aide 
of  the  blade  of  the  square  running  parallel  with  the  length  will  be 
found  nine  lines  divided  at  intervals  of  one  inch  into  sections  or 
spaces  by  cross-lines.  This  is  the  plank,  board  and  scantling 
measure.  On  each  side  of  the  cross-lines  referred  to  are  figures, 
sometimes  on  one  side  of  the  cross- line  and  often  spread  over  the 
line,  thus:   1/4-9/-     We  will  snppose  we  have  a  board  twelve 
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feet  long  and  six  inohes  wide.  Looking  on  the  outer  edge  of  the 
blade  we  find  12 ;  between  the  fifth  and  sixth  linee  under  12  will 
be  found  12  again.  Thia  is  the  length  of  the  board.  Now  follow 
the  space  along  towards  the  tongue  till  we  come  to  the  crose-line 
under  6  (on  the  edge  of  the  blade),  this  being  the  width  of  the 
board;  in  the  space  will  be  found  the  figure  6  again,  which  is  the 
answer  in  board  measure,  namely,  six  feet. 

On  some  squares  will  be  found  on  one  side  of  the  blade  nine 
lines,  and  crossing  these  lines  diagonally  to  the  right  are  rows  of 
figures,  as  seven  Is,  seven  2'b»  seven  3*s,  etc.  This  is  another  style 
of  board  measure,  and  gives  the  feet  in  a  board  according  to  its 
length  and  width. 

In  the  center  of  the  tongue  will  generally  be  found  two  parallel 
lines,  half  an  inch  apart,  with  figures  between  them ;  this  is  termed 
the  brace  rule.  Near  the  extreme  end  of  the  tongue  will  be  found 
24-24,  and  to  the  right  of  these  33-95.  The  24-24  indicates  the 
two  sides  of  a  right-angle  triangle,  while  the  length  of  the  brace  is 
indicated  by  33-95.  This  will  explain  the  use  of  any  of  the  figures 
in  the  brace  rule.  On  the  opposite  side  of  the  tongue  from  the 
brace  rule  will  generally  be  found  the  octagon  scale,  situated  be- 
tween  the  central  parallel  lines.  This  space  is  divided  into  inter- 
vals and  numbered  thus :  10,  20,  30, 40,  50,  GO,  Suppose  it  becomes 
necessary  to  describe  an  octagon  ten  inches  square :  draw  a  square 
ten  inches  each  way  and  bisect  the  square  with  a  horizontal  and 
perpendioular  center  line.  To  find  the  length  of  the  octagon  line, 
place  one  point  of  the  oompasees  on  any  of  the  main  divisions  of 
the  scale  and  the  other  leg  or  point  on  the  tenth  subdivision.  This 
length  being  measured  off  on  each  side  of  center  lines,  touching 
the  line  of  the  octagon,  will  give  the  points  from  which  to  draw 
the  octagonal  lineB.  The  size  of  the  octagon  must  equal  the  num- 
ber of  places  taken  off  from  the  tongue  by  the  compasses. 

We  shall  now  proceed  to  lay  off  the  lengths,  outs  and  bevels  for 
the  timber  in  a  hip  roof  24  feet  wide  by  32  feet  long,  the  hips  to 
be  at  right  angles  and  the  roof  to  have  a  pitch  of  45  degrees,  leav- 
ing a  ridge  of  8  feet,  the  distance  from  the  plate  to  the  center  of 
the  roof  being  12  feet,  and  the  rise  of  the  roof  being  the  same, 
measure  with  the  rule  diagonally  across  from  tongue  to  blade 
on  the  outside  edge  having  the  twelfth  scale  from  12  to  12.  The 
distance  on  the  rule  will  be  17  inches,  or  feet,  the  length  of 
common  rafter,  and  the  figures  12  by  12  will  mark  the  heel  or  seat 
cut,  and  also  the  plumb  cut  against  the  ridge  board.  It  will  be 
noticed  that  every  foot  gains  five  inches  on  the  diagonal      Next 
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the  length  of  the  hip  rafter  is  wanted,  Measunog  from  17  on 
blade  to  12  on  tongue  ( 17  repreflenting  the  length  of  common  raf* 
ter,  and  12  the  inward  distanoe  of  the  hip  from  plate  to  ridge,  the 
hip  being  the  diagonal  of  these),  the  distanoe  as  shown  on  the  rule 
will  be  20  \^,  or  20  feet  10  inches.  For  the  heel  or  Beat  out 
take  12  s  17  on  the  square,  and  lay  on  the  side  of  the  timber  and 
mark  on  the  blade  or  17-iooh  end,  and  on  the  tongue  or  12-inch 
end  for  the  plumb  cuts.  For  the  side  cuts  against  the  ridge  board 
take  17  and  20}  J  and  lay  across  the  npper  edge  of  the  stick 
and  mark  on  the  20 If  edge.  For  the  backing  of  the  hip  rafter 
dress  a  portion  of  its  upper  edge  with  a  jack  plane,  and  run 
a  gage  on  its  center;  lay  the  square  on  with  the  length  of  the  hip 
rafter  or  20}^  on  the  blade  and  12  (the  ri^^se  of  the  rafter) 
on  the  tongue;  mark  from  the  gage  line  to  edge  of  timber  on  the 
tongue  or  12-incb  end,  and  then  from  the  same  point  on  center 
gage  square  straight  out  to  the  aame  edge;  the  difference  between 
the  two  points  at  the  edge  of  timber  will  be  the  distanoe  to  gage 
down  on  each  side  of  the  timber  for  the  backing,  Or,  a  bevel  can 
be  set  to  the  scribe  made  on  the  top  as  described,  and  worked  to. 
The  rafter  should  not  be  backed  until  all  the  necessary  framing  of 
it  is  done,  The  next  thing  in  order  will  be  the  framing  of  the  jack 
rafters  to  fit  in  their  places  against  the  hip  rafter.  We  will  sup- 
pose that  the  rafters  are  spaced  every  two  feet  on  the  plate,  and  as 
we  have  seen  that  every  foot  gains  five  inches  on  the  diagonal  we 
know  that  each  jack  will  be  two  feet  ten  inches  longer  as  they 
range  oat  from  the  angle  of  the  plate*  Dress  off  the  upper  edge 
of  one  of  the  common  rafters,  and  allowing  first  for  one-half  the 
thickness  of  the  hip  rafter,  space  off  a  jack  rafter  every  two  feet 
ten  inches  on  said  common  rafter.  This  will  give  the  pattern  or 
length  for  cutting  every  set  of  jacks.  The  side  cut  or  bevel  for  the 
jack  will  be  marked  from  the  longest  point  by  the  figures  17x12  on 
the  square;  the  plumb  out  will  be  the  same  as  that  of  the  common 
rafters.  To  miter  a  purlin  over  or  against  a  hip  rafter,  take  17  on 
the  blade  and  12  on  the  tongue  and  lay  on  the  upper  edge  of  the 
purlin  in  the  direction  of  your  cut,  but  this  time  scribe  a  mark  on 
the  12^ inch  edge  of  the  square ;  then  turn  the  timber  on  its  side, 
lay  on  the  figures,  and  mark  precisely  the  same  way  with  the  same 
figures,  and  the  miter  will  be  perfect,  as  you  can  test  by  taking  the 
piece  sawed  off  and  reversing  it  against  the  out ;  it  will  form  the 
correct  pitch  and  angle.  If  the  roof  is  of  different  pitch,  then  dif- 
ferent figures  will  have  to  be  used^  but  the  principle  is  the  same. 
Supposing  the  roof  has  a  rise  of  nine  inches  to  the  foot :  if  you 
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measure  across  the  square  from  12  on  the  blade  to  9  on  thid  tongue 
you  will  find  15  on  the  rale.  Take  12  on  the  tongue  and  15  on  the 
blade,  make  the  cutting  mark  on  the  purlin  on  the  12-inch  edge, 
lay  the  timber  on  its  side,  and  take  9x15  on  the  square,  lay  on,  and 
mark  across  on  the  9-inch  edge,  and  the  miter  will  be  marked  com- 
plete. So  it  will  be  seen  that  the  figures  which  govern  the  pitch 
of  the  common  rafters  must  be  kept  in  mind  all  through. 

A  little  practice  with  the  problems  above  set  forth  will  make  the 
beginner  familiar  with  the  methods  and  enable  him  to  comprehend 
the  principles.  The  above  will  work  out  any  problem  of  cuts  in 
the  framing  of  an  ordinary  roof.  For  the  more  complicated  prob- 
lems, such  as  cuts  for  irregular  hip  roofs,  bevels  of  hoppers,  cut- 
ting spring  moldings,  etc.,  a  deeper  study  into  the  principles  of 
the  square  is  necessary. 
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THE  MODULUS  OF  LUNAR  INPLUENCE,  NOT  IN  A. 
UFTINO,  BUT  IN  A  FALLING  MOVEMENT, 

By  J.  J.  Jbwett,  Sawtell«,  CaL 

IN  the  opinion  of  the  writer^  there  is  a  general  misoonoeption  of 
the  immediate  oause  of  the  phenomena  of  the  gemidinmal 
oceanic  tides.  I  approach  the  subject  very  directly,  that  its  discus* 
eioo  may  not  exteod  this  paper  beyond  proper  Limits. 

The  usual  explanation  of  the  moduif  operandi  of  the  moon*i  in- 
fluence is  very  unsatisfactory  to  the  ordinary  inqairer,  and  eape- 
eially  that  part  of  it  which  attempts  to  account  for  the  tidal  tlow 
opposite  the  prolunar  aide  of  the  earth.  Perhaps  the  failure  of  the 
scientific  expositors  is  due  to  a  mistaken  impression  of  how  the 
mcK»n*8  power  is  applied.  The  most  important  vantage  is  discarded 
or  neglected.  The  pulling  of  the  moon  upon  the  waters  of  the  pro- 
lunar  geoheraisphere  is  assumed  to  be  the  main  cause  of  the  tidal 
wave  on  that  side  of  the  earth,  the  sun  coming  in  as  an  adjunctive 
or  diversive  agency,  as  the  case  may  be.  On  the  opposite  hemi* 
spere  the  marine  proturbance  results  from  the  unequal  pull  on  the 
ocean  bottom  and  the  ocean  surface,  or,  as  some  ez press  it^  by  a 
pulling  away  of  the  land  from  the  waters,  **a8  it  were/*  as  a  quali> 
fying  phrase,  which,  to  use  another  metaphor,  is  putting  the  propo- 
sition into  a  rurainaDt*s  paunch  for  subsequent  mastication.  It  is 
difficult  to  oonoeive  the  power  thus  attributed  to  the  moon  as  really 
operative,  while  our  senses  give  no  indication  of  it  in  our  physio- 
logical experience.  It  is  still  more  difficult  for  the  student  to  men- 
tally perceive  how  the  land  and  sea  are  pulled  apart  on  both  fiides 
of  the  globe  simultaneously* 

I  will  endeavor  to  show  a  cause  of  tides  more  powerful  than  the 
moon*s  direct  action,  and  the  operation  of  which  can  be  more 
easily  comprehended,  existing  within  the  compass  of  the  earth,  and 
subject  to  the  laws  of  gravity.  The  tendency  of  concrete  -  bodies 
to  approach  each  other  is  proportioned  to  the  sum  of  their  masses^ 
modified  by  the  spatial  degrees  of  separation,  diminishing  as  the 
latter  increases,  and  augmenting  as  it  declines  in  proportion  to  the 
square  of  any  lineal  unit  or  nnita  of  measure.  That  is  to  say,  if 
their  distance  apart  is  doubled,  the  gravitational  force  is  reduced 
to  one-fourth  its  previous  power ;  but  if  the  original  distance  is  re* 
duced  to  one-half,  the  power  is  increased  fourfold.  Now,  in 
spheres,  if  the  mass  is  distributed  aymmetrioally,  the  center  of 
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gravity  will  be  the  center  of  the  sphere,  bat  if  unsym metrically,  the 

gravity  center  will  be  eoceatric  with  reference  to  the  spherical  cen- 
ter. The  latter  relation  exists  in  the  aioon.  But  this  Inooinci- 
dence  has  00  dynamic  effect  in  a  non-rotating  sphere.  In  a  rotating 
ephere  this  incoincidence  becomes  a  very  important  source  of  dy- 
namic action.  The  internal  mass  is  constantly  impelled  to  adjust 
itself  symmetrically  concentric  to  the  middle  point  of  the  axis  of 
rotation,  The  movements  of  adjustment  engender  heat^  intense  in 
dense  matter,  and  are  continuously  and  eternally  operating  while 
equilibrium  is  unsatisfied.  This  a  law  of  gravity,  everlasting,  in- 
variable, and  instantaneous  in  action.  The  earth's  center  of  grav- 
ity is,  therefore,  the  central  point  of  its  axis  of  rotation. 

The  ratio  of  the  moon's  mass  to  that  of  the  earth  has  not  been 
certainly  determined,  but  is  assumed  to  be  about  as  one  to  eighty, 
a  coDvenient  one  to  use  in  this  connection.  The  geolunar  gravity 
center  is  near  the  center  of  the  earth.  It  would  be  if  the  two 
planets  were  in  contact,  but  by  reason  of  the  distance  of  the 
eighty-first  part  from  the  main  mass  it  is  nearer.  It  is  a  constantly 
changing  point,  and  the  earth's  center  revolves  about  it  monthly, 
at  a  varying  distance  regulated  by  the  moon's  perigee  and  apogee 
positions. 

In  an  old  edition  of  Burritt'e  Astronomy,  a  popular  work  forty 
to  fifty  years  ago,  the  geoltinar  gravity  center  was  placed  at  about 
3000  miles  from  the  earth's  center.  But  this  assumed  distance 
seems  to  have  been  suggested  on  the  principle  of  the  steelyard. 
In  modem  works  of  astronomy  and  physics  which  I  have  consulted, 
but  little  reference  to  this  important  focus  is  to  be  found.  That 
it  must  be  near  the  earth's  center  is  evident  or  the  mensal  revolu- 
tion atiout  it  would  be  a  very  obvious  and  remarkable  phenomenon 
in  astronomical  observations.  But  it  is  certain  that  it  cannot  be  co- 
incident or  identical  with  the  terrestrial  center;  if  this  were  the 
case  there  would  be  no  tides.  Now,  this  eccentric  destroyer  of 
equilibrium  cannot  be  eliminated  by  any  rearrangement  of  the 
earth's  materials,  because  it  is  a  continually  shifting  point  west- 
ward, northward,  southward,  centripetally  and  centrifugally.  Yet 
it  is  the  point  towards  which  all  the  earth's  substances  are  con- 
stantly pressing,  keeping  up  an  incessant.ohuming  of  the  fluid  in- 
terior already  under  pressures  of  2,000,000  to  3,000,000  atmospheres. 
The  heat  engendered  must  be  beyond  calculation,  and  it  is  not  ex- 
travagant to  suppose  that  gases  as  dense  as  metals  on  the  surface 
mingle  according  to  the  law  of  gaseous  diffusion.  And  yet  this 
heat  is  not  equivalent  to  what  escapes  from  the  surface,  as  shown 
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by  the  continued  oon traction  of  the  crust.  Aj  we  go  from  the 
center  outwards  the  intensity  of  inSueuoe  becomes  rabidly  leas  in 
proportion  to  the  squares  of  distance  from  the  heart  of  turbulence. 
The  severity  of  action  in  the  interior  is  due  to  the  extreme  influence 
of  mass  relative  tojolume  from  pressure,  to  the  nature  of  its  elements 
aod  to  the  comparatively  great  differences  in  distances  between  the 
geolunar  gravity  center  and  the  tarious  parts  of  the  indeterminate 
core.  A  little  way  from  this  fountain  of  agitation  the  ratios  of 
distance  are  much  reduced,  and  at  the  surface  are  quite  smalL 
The  tides  are  the  last  obvious  phenomenon^  the  tail,  indeed,  of  the 
moon^s  interference  with  mundane  equilibrium.  I  say  ** obvious 
phenomenon,"  though,  as  a  matter  of  fact,  the  petrosphere  is  sub- 
ject to  continuous  vibrations,  dlsceroable  at  seismographic  sta* 
tions,  similar  to  those  affecting  tlie  most  massive  bridges  under  the 
strain  of  footsteps,  moving  vehicles,  and  winds.  And  the  atmos- 
phere  gives  some  indications  of  response  to  the  tumult  of  the  cen- 
tit^phere,  but  owing  to  its  elasticity  no  perceptible  movementa  of 
its  matter  can  be  traced  with  certainty  to  that  cause. 

I  will  now  attempt  to  make  clear  the  working  of  the  tides,  be- 
ginning  with  the  aplunar  geohemisphere,  or  that  hemispbeie  far- 
thest from  the  moon*  The  point  on  the  surface  of  the  ocean  di- 
rectly in  line  with  the  geolunar  gravity  center  and  the  moon  is  the 
highest  on  the  hydFosphere,  because  it  is  the  most  remote  from 
that  center.  It  is  common  observation  that  water  "runs  down 
hilt"  No  fact  in  nature  is  better  established  as  a  matter  of  posi- 
tive knowledge,  and  every  grammar-sctLool  boy  can  tell  why.  He 
knows  that  all  fluids  eeek  a  position  not  occupied  by  something 
heavier,  nearest  the  center  of  gravity,  generally  regarded  as  the 
center  of  the  earth,  but  really  the  geolunar  gravity  center.  The 
flowing  fluid  is  said  to  be  seeking  its  level.  This  is  what  the 
waters  of  the  ocean  do;  they  seek  a  level,  an  equilibrium.  In  every 
direction  they  flow  from  this  high  point  towards  a  lower  one.  If 
the  high  point  were  fixed  it  would  soon  vanish,  for  the  water 
would  attain  its  level  and  there  would  be  neither  high  nor  low  point 

Only  the  westward  and  the  eastward  retreat  of  the  waters  from 
the  high  point  need  be  considered  with  reference  to  tidal  action  in 
general.  The  water  seeking  its  level  westward  exerts  its  weight 
contrary  to  its  rotational  motion,  and  the  latter  is  slowed;  that 
seeking  its  level  eastward,  in  the  direction  of  rotation,  accelerates 
its  own  velocity.  The  eastern  land  coasts  of  the  oontlnentAl  areas 
with  undiminished  velocity  collide  with  the  west  flowing,  or  re- 
tarded, water,  and  bury  themselved  in  its  breast,  and  this  process 
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producee  the  tidal  phenomenon  of  the  eastern  ooaets.  On  the  other 
hand,  the  aooelerated  eastern  flow^  striking  the  norcoaUy  moviog 
west  ooast  lands,  rushes  over  thetn  and  drowns  them  in  its  billows* 
Thus  we  have  on  one  side  the  land  plowing  into  the  sea,  and  on  the 
other  the  sea  overwhelnaing  the  land- 
Now,  let  us  investigate  the  situation  on  the  prolunar  geohemi- 
sphere.  Directly  under  the  moon  and  exactly  opposite  the  high 
point  is  the  lowest  spot  on  the  face  of  the  hydrosphere,  which  cot- 
era  nearly  three-fourths  of  the  spherical  area.  It  is  the  lowest  be- 
cause it  is  the  one  nearest  the  geolunar  gravity  center.  It  ie  the 
one  spot  toward  which  all  the  waters  of  the  hemisphere  are  flowing 
in  seeking  their  level.  The  waters  to  the  west  of  it,  flowing  east- 
ward, are  the  accelerated  waters ;  those  to  the  east^  flowing  west- 
ward, are  the  retarded  waters;  bqt  they  sustain  the  same  relations 
to  the  coast-lines  as  on  the  other  hemisphere.  If  we  now  connect 
the  two  hemispheres  and  trace  the  tidal  sweeps  from  one  to  the 
other  we  find  continuous  flows  from  the  high  point  to  the  low  point, 
starting  in  opposite  ways-  The  waters  of  the  ocean  are  seeking 
their  level  precisely  as  the  rivers  do;  as,  for  instance,  the  Sacra- 
mento and  the  San  Joaquin,  of  California,  from  the  northwest  and 
southeast,  respectively,  find  their  level  in  the  bay  of  San  Francisco. 
It  is  well  known  that  water  does  not  move  as  a  solid  body  does  — 
at  the  same  rate  of  motion  throughout  its  mass — but  some  parte, 
move  swifter  than  others,  the  free  surface  having  lesser  friction  to 
overcome,  and  the  deeper  and  denser,  the  greater,  give  to  the  visible 
current  a  rolling  appearance ;  hence  we  habitually  and  correctly 
speak  of  the  rolling  wave,  the  rolling  river,  as  **the  flow  of  Isar 
rolling  rapidly.**  In  the  tidal  wave  there  is  always  a  thin,  wedge- 
shaped  advanced  stratum  in  front  of  the  main  mass,  and  a  like 
stratum  lagging  at  the  origin  of  the  flow.  We  may  call  the  high  and 
the  low  points  described  above  the  tidal  poles.  It  is  at  these  poles 
that  the  moving  floods  are  roost  shallowed,  and  midway  between 
that  they  are  most  thickened.  When  the  poles  pass  the  coasts,  or, 
rather,  when  the  coasts  pass  the  poles,  at  the  velocity  of  about  14| 
degrees  an  hour,  it  is  the  extreme  of  ebb,  and  when  they  pass  the 
midway  points  it  is  the  acme  of  flood. 

We  may  now  consider  the  direct  influence  of  the  moon  upon  the 
earth's  surface,  without  regard  to  the  geolunar  gravity  center.  If 
the  moon^s  center  were  within  4000  miles  of  the  earth^s  surface,  the 
influence  of  the  satellite  upon  the  hydrosphere  would  be  in  the 
ratio  of  its  mass  to  that  of  the  earth's,  and  a  pound  normal  of  7000 
grains  would  be  diminished  in  weight  about  87  to  88  grains  on 
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that  epot  of  the  prolunar  hemispbere  directly  under  the  aatellite; 
but  being  60  times  as  far  distant,  its  power  is  but  ^^^^  of  what  it 
would  be  in  the  aeeumed  position ;  and  if  we  allow  its  counterbaU 
ancing  effeot  on  the  normal  avoirdupois  pound  as  ^  of  a  grain,  we 
make  a  very  liberal  ooncesBion.  This  is  a  ratio  of  1  to  280,000 
compared  with  the  earth *8  influence  in  weight  making.  With  this 
vaet  diflferenoe  in  degrees  of  ponderal  powers,  it  seems  like  the 
shadow  of  a  raetaphor  to  attribute  a  capacity  to  our  great  sunlight 
reflector  to  pull  up  from  the  normal  level  raillione  of  tone  of  water 
in  opposition  to  nearly  800,000  times  its  own  potency*  But  what  we 
speak  of  as  the  subtrahend  of  terrestrial  weight,  or  the  pulling  force 
of  the  moon,  is  really  but  an  indez  of  the  tendency  of  the  water  to 
leave  the  earth  and  go  to  the  moon,  an  impulse  inherent  in  the 
water  itself  and  not  in  any  extrinsic  pulling  force,  and  which, 
measured  by  its  tendency  to  remain,  is  as  1  to  280,000,  It  is  tme 
there  must  be  a  differential  in  degrees  of  tendency  between  surface 
waters  and  deep  layerSi  but  this  is  too  slight  to  produce  an  ob* 
servable  effect.  If  a  pulling  power  would  draw  the  waters  toward 
the  eastern  shores,  it  would  draw  them  away  from  the  western 
shores,  and  the  tides  there  would  be  but  the  effect  of  their  return- 
ing to  the  normal.  It  may  be  possible  to  measure  mechanically 
with  a  torsion  fiber  and  a  long  index  finger  over  a  large  dial  the 
supposed  power  of  the  moon.  I  am  not  aware  that  the  attempt  has 
been  made.  It  would  be  a  great  triumph  of  skill  and  science,  it 
successful. 

Yet  in  that  case  how  could  the  effect  of  the  approach  of  the 
geolunar  gravity  center  to  the  sublunar  terrestrial  surface  b©  ex- 
cluded from  the  elements  entering  into  the  difficult  experiment  and 
its  results?  Unfortunately  the  dynamics  of  the  tides  have  been 
made  a  datum  for  calculating  the  moon's  masSt  with  a  likelihood  of 
having  derived  too  large  a  quantity  as  a  conclusion,  It  is  quite 
possible,  if  not  probable,  that  its  ratio  of  mass  to  that  of  the  earth's 
is  not  even  1  to  100,  instead  of  1  to  80.  If  the  satellite  is  an  off- 
spring of  the  earth,  which  appears  a  very  proper  inference  from 
what  we  know  of  cosmic  physics  of  solar  action  and  estraplanetary 
conditions,  it  was  bom  when  our  globe  had  a  gaseous  or  liquid 
constitution  from  center  to  circumference,  and  was  much  more 
oblate  than  at  present,  and  must  be  mostly  composed  of  the  light- 
est metals  and  metalloidB.  Nor  is  it  probable  that  since  that  time 
it  has  ever  enlarged  its  orbital  circuit — on  the  contrary,  it  is  more 
likely  to  have  oontraoted  it,  for  reasons  which  are  given  in  another 
paper. 
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'  The  action  of  the  Bun  in  gravity  work  is  all  direct,  for  the  geo- 
solar  gravity  center  is  ici  the  body  of  that  govemiDg  fire-ball,  and  so 
of  all  the  intra-Jovian  planets^  and,  probably,  of  all  the  others.  It 
may  be  that  the  planets  themselves  are  responsible  for  much  of  the 
heat  they  receive  from  the  sun,  for  the  numeroue  eccentric  gravity 
centers  in  that  revolving  and  rotating  star  must  cause  an  agitation 
and  disraption  of  its  entire  oonstitntiont  with  evolution  of  heat. 
This  18  DO  fanoiful  conjecture  of  what  map  be,  but  a  certain  result 
of  admitted  gravitational  law. 

Turning  to  the  queetion  of  the  moon's  influence  to  affect  the 
length  of  the  eiderial  day,  we  have  seen  that  the  tides  are  mainly 
caused  by  the  eccentricity  of  the  geolunar  gravity  center  to  the 
purely  terreetial  center  and  the  asis  of  rotation,  and  to  rotation 
itself,  and  that  the  moon*s  direct  infloence  is  simply  a  slight  abate- 
ment or  augmentation,  as  the  case  may  be,  of  the  normal  weight  of 
terrestrial  matter;  in  either  case  producing  no  result  not  offset  by 
a  counter  result.  Unless  it  can  be  shown  that  purely  secular  re- 
distributions of  mattei\  such  as  come  from  trade-winds  and  ocean 
currents,  have  an  elfect  to  check  rotational  velocity,  we  may  dismiss 

fhe  idea  that  the  moon  does. 
The  premises  and  chief  corollaries  of  the    theorem   may    be 
gummed  up  in  the  following  propositions : 

The  geolunar  gravity  center  Is  the  point  which  all  the  matter  of 
he  earth  presses  to  attain. 

It  is  eccentric  to  the  axis  of  rotation  and  to  the  earth's  center  of 
grarvity. 

It  is  a  constantly  shifting  point,  thereby  causing  a  perpetual 
churning  of  the  earth's  fluid  or  plastic  matter  in  its  efforts  to  dis- 
tribute its  masses  in  equilibrium  concentric  to  it,  evolving  heat 

It  affects  the  fluids  of  the  exterior  lesa  than  those  of  the  in- 
terior, conformable  to  the  second  Newtonian  law  of  gravitation. 

The  oceanic  tides  result  from  the  same  influences  that  cause  the 
interior  clash,  and  are  essentially  waterfalls  of  vast  extent,  inter- 
cepted by  sections  of  solid  cruat  above  or  slightly  below  the  nor- 
mal sea  surface. 

The  direct  influence  of  the  moon  only  feebly  effects  the  normal 
ponderal  relations  of  terrestrial  matter,  and  does  not  retard  terres- 
trial rotation* 

The  solid,  brittle  upper  strata  of  the  earth's  crust,  lined  below 
by  the  semipiastic  and  plastic  cushions  of  mixed  materiai»  are  af- 
fected to  continuous  vibrations  of  very  mild  degrees. 

A  concluding  thought  is  this:  We  are  Indebted  to  the  moon  for 
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a  habitable  globe  to-day.  Without  its  eziatenoe  aa  a  heat  prodntfer 
in  diatorbiiig  Babtenranean  tranquillityy  the  earth  ere  thia  would 
have  become  a  oold,  aolid,  aaymetrioal,  non-rotating  apheroid.  It 
ia  impoaaible  that  a  large  oompoaite  body  of  fluid  beoome  aolid 
from  loaa  of  heat  and  retain  qrmmetrioal  diatribution  of  maaa  about 
ita  center  of  figure.  Some  parte  or  aegmenta  of  the  aame  radial 
diatance  from  the  center,  and  in  the  aame  plane  parallel  to  the 
equator,  will  cool  aooner  than  the  remaining  aegmenta  aimilarly 
aituated,  and  from  varioua  cauaea,  an4  aaymmetry  will  follow. 
With  aaymmetry  and  complete  aolidity  rotation  muat  ceaae,  aa  in 
the  caaea  of  Mercury,  Venua,  the  moona,  and  the  aateroida.  Wher- 
ever we  find  a  planet  with  a  moon,  or  with  moona,  we  may  infer  a 
rotation  and  a  fiuid  interior,  and  with  moonleaa  planeta  the  ab- 
aence  of  both. 


THE  SFECTEUM  AND  SPECTRUM  SCALES. 

By  J.  T.  LovBWKLL,  Topeka.  Kan. 

T  K  th©  ordinary  laboratory  speotroeoope  we  may  often  observe  a 
-*-  line  which  we  wish  to  compare,  for  identifi cation,  with  nambers 
in  the  tables  of  Kirch hoff,  or  with  wave-lengths  as  given  in  Ang- 
strom's and  similar  charts.  Perfect  agreement  of  readings  cannot 
be  expected  in  different  refraction  spectroscopes,  where  lines  are 
designated  either  by  the  angle  of  deviation  or  by  the  number  of  a 
photographed  scale,  which  is  brought  into  the  field  of  view  with 
the  speotnam.  Every  prism  has  its  own  problem  of  refraction,  and 
every  photographed  scale  must  have  imperfections.  In  the  dia- 
gram herewith  presented  use  is  made  of  curves,  which  are  now 
employed  in  the  discussion  of  so  many  physical  problems.  The  spec- 
troscope with  which  observations  were  made  was  a  Dnboscq  single* 
prism  instrnmeotj  with  the  ordinary  photographed  scale  reflected 
into  the  field  of  the  obs©r\ing  telescope,  The  scale  numbers  were 
from  1  to  200,  and  the  first  problem  was  to  compare  these  with  the 
numbers  of  Bunsen's  charts  of  flame  spectra.  On  a  sheet  of  cross- 
section  paper,  ruled  in  inches  and  tenths,  the  lower  margin  was 
marked  with  the  Bunsen  chart  numbers,  which  were  to  be  the 
abscissas  of  the  proposed  curve.  A  few  of  the  Fraunhofer  lines  of 
the  solar  spectrum  are  drawn  in  the  margin  as  given  in  Bunsen 's 
charts.  For  ordinates  of  the  curve,  readings  of  the  spectroscope 
were  used  ;  for  solar  lines  and  for  a  great  variety  of  flame  spectral 
lines,  obtained  from  soluble  salts  of  metals,  brought  into  the  flame 
of  a  Bunsen  lamp.  The  scale  number  of  the  observed  line  forms 
the  ordinate  of  the  curve,  and  these  numbers  are  placed  on  the  left- 
hand  margin  of  the  chart.  The  scale  was  adjusted  so  that  the 
number  50  coincided  with  the  sodium  line  or  the  Fraunhofer  D 
line  of  the  solar  spectrum.  The  abscissas  and  ordinates  of  a  large 
number  of  points  in  all  parts  of  the  spectrum  were  next  found,  and 
through  the  mean  position  of  these  points  a  curve  was  drawn  which 
proved  to  be  practically  a  straight  line.  Had  the  spectroscope  em- 
ployed by  Bunsen  been  exactly  like  the  one  used  here  this  line 
would  have  been  at  an  angle  of  45  degrees,  but  it  was  found  to 
have  an  angle  less  than  that,  measured  from  the  horizontal- 

The  Bunsen  and  Duboscq  scales  were  supposed  to  be  alike,  as 
were  also  the  prisms,  but  50,  the  numt>er  to  which  they  were  ad- 
justed, is  the  only  point  of  exact  coincidence  where  the  lines  cross* 
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When  the  BuoBen  line  of  160  is  examined,  the  Duboecq  number  is 
150,  Drawn  on  the  original  scale  the  Duboecq  oiirve  ia  not  qoite 
a  straight  line,  but  has  slight  deviations,  which  are  not  noticeable 
when  reduced  to  one-fonrth  the  size,  as  in  the  diagram  accompany- 
ing this  paper.  By  the  aid  of  this  curve  any  observed  line  may  at 
once  be  compared  with  the  Bunsen  charts.  In  a  like  manner  a 
curve  from  Kirohhoff's  scale  numbers  is  prepared,  only  in  this  case 
tbe  spectrum  lines  were  obtained  from  the  electric  spark.  It  was  by 
this  means  that  Kirchhoff  obtained  most  of  his  numbers.  His 
Bpectroscope  contained  four  prisms  of  flint  glass,  three  of  which 
had  a  reflecting  angle  of  45  degrees  and  the  fourth  an  angle  of  60 
degrees.  These  were  mounted  on  metallic  stands  with  leveling 
screws,  and  suitably  placed  on  a  circular  iron  plate,  upon  the  rim 
of  which  the  telescopes  were  clamped.  The  light  for  the  metallic 
spectra  was  obtained  by  three  or  four  Bunsen  elements  acting  on  a 
large  Ruhmkortf  induction  coil.  A  heliostat  directed  the  solar 
rays  upon  the  object-glass  of  his  collimator,  and  his  first  care  was 
to  represent  the  lines  of  the  solar  spectrum  as  faithfully  as  possible^ 
as  they  appeared  in  his  spectroscope.  The  distance  apart  of  the 
lines  was  measured  by  movement  of  an  arm  which  was  attached  to 
the  observing  telescope,  and  this  movement  was  estimated  by  the 
divided  circle,  with  a  micrometer  screw  attached.  Record  was 
made  of  the  Hues  on  a  chart  by  means  of  a  kind  of  equal-part  ma- 
chine, and  the  intensity  and  breadth  of  the  lines  were  shown,  the 
former  by  three  shades  of  ink.  Above  the  spectrum  as  thus  ex- 
hibited he  placed  a  millimeter  scale,  with  a  starting-point  selected 
at  pleasure.  He  chose  such  a  position  as  brought  the  D  line  very 
near  the  100  mark  on  the  scale*  After  the  solar  spectrum  was  thus 
recorded,  Kirchhoff  proceeded  to  find  the  places  of  the  metallic 
spectral  lines  as  compared  with  the  dark  solar  lines.  To  accom- 
plish this  he  observed  simultaneous  spectra  of  the  sun  and  of  the 
metals.  The  solar  beam  was  received  into  the  upper  half  of  the 
slit,  and  the  metallic  rays  into  the  lower  half,  first  falling  on  a 
glass  prism  so  placed  over  the  lower  part  of  the  slit  that  the  ray, 
after  a  twofold  total  reflection,  fell  into  the  field  desired. 

The  results  of  these  observations  were  recorded  with  the  same 
care  as  the  former,  and  both  were  repeated  until  satisfactory  agree- 
ment wafi  obtained,  Kirchhoff  observed  that  a  great  difference  re- 
sulted in  the  appearance  of  the  lines  as  the  temperature  changed 
and  aa  other  vapors  were  present.  Angstrom  denies  that  there  is 
any  real  change  in  the  position  of  the  lines,  and  takes  issue  with 
Pluoker  on  this  point.     Kirchhoff *s  observations  extended  froc 


r                  CUP.VE 

I. .- 

~  i~ — ' 

, 





— 

*'* 

\ 

\ 

i     .^ 

) 

\ 

^      if. 

^1     ^* 

\ 

\ 

t 

\ 

m  —^lii 

\ 

\ 

J 

7 

r 

\ 

/ 

\        - 

1 

e_ 

,.   . 

i 

/ 

// 

l.^r-**- 

1/ 

._     A 

rf 

*             f 

> 

// 

/ 

f 

*1^ 

/" 

/ 

\ 

1/ 

r 

/ 

/-•■ 

( 
I 

< 

1 

I 

1 

1 
t 

c 
I 

c 

f 

I 

a 
r 

r 

8 
I 

n 
s 

g 
a 


c 

n 

8 

a 
a 

r 


Chmfiical  and  Physical  Papers,^ 

tlie  line  D  to  Boraewhat  beyond  the  line  F,  and  his  pupil  and  aa- 
flistant,  Hofmann,  with  tlie  same  apparatus  and  by  the  same  meth* 
ods,  observed  and  mapped  the  rest  of  the  spectrum  from  a  little 
below  A  to  a  little  beyond  G.  Prom  the  result  of  their  labors  we 
have  what  are  commonly  referred  to  as  Kirchhoff  numbers*  Thalen 
with  different  inatruruente  aubsequently  extended  this  scale  to  H* 
The  Kirchhoff  scale  numbers  are  given  in  the  right-hand  margin 
of  the  diagram,  and  with  these  as  urdi nates,  and  the  same  abscissas 
before  used,  the  Kirchhoff  curve  is  drawn;  and  by  comparing  ita 
ordinates  with  those  having  the  same  abscissa  on  the  Dubosoq 
curve,  the  identity  of  any  metallic  line  seen  by  the  Duboscq  instru- 
ment may  be  established.  The  moat  exact  designation  of  spectrum 
lines  is  doubtless  by  wfive-lengths.  The  Swedish  physicist,  Ang- 
Btrom,  reduced  the  Kirchhoff  numbers  to  wave-lengths,  as  well  as 
greatly  extended  his  obaervatiotiSi  and  the  numbers  taken  from  his 
obarta  are  the  abscissas  in  the  wave-length  cnr\'G  here  shown. 
The  unit  is  one  divided  by  10  seventh  power,  expressed  in  milli- 
meters, decimally  0*0O(X)0O0l  mm.  It  will  be  seen  that  the  curve 
is  tolerably  regular  and  convex  from  the  axis  of  abscissas  The 
wave- lengths  are  given  in  the  right-hand  margin,  from  400  to  800 
in  units,  as  above  indicated.  We  may  thus  find  in  any  observation 
in  this  single- prism  spectroscope  the  correBponding  Bunsen  chart 
numbers,  the  Kirchhoff  numbers,  or  the  wave-lengths, 

Wollaston,  in  1802,  appears  to  have  been  the  first  to  observe  the 
dark  lines  in  the  solar  spectrum  which  are  always  produced  if  the 
light  falling  on  the  refracting  prism  issues  from  a  narrow  slit  par- 
allel  to  the  axis  uf  tfie  prism  instead  of  a  circular  aperture,  as  in 
Newton's  experiments,  The^e  lines  were  not  carefully  studied  till 
1814,  when  Frannhufer,  k  ct^lebratt^d  Munich  optician,  took  up  the 
subject  and  carefully  studied  these  lines.  He  designated  seven 
different  lines  or  gruupa  of  lines  by  the  first  seven  letters  of  the 
alphabet,  which  continue  to  be  the  common  nami^B  of  these  lines. 
He  counted  in  tlie  spectrum,  obtained  by  his  instruments,  574  lines. 
He  devised  a  grating,  made  by  winding  fine  platinum  wire  on  the 
threads  of  two  parallel  screws,  soldering  the  wire  to  them,  and  then 
cutting  the  wire  away  on  one  side.  Letting  his  narrow  beam  of  solar 
light  fall  on  this  grating,  and  making  use  uf  the  principle  of  inter- 
ference developed  by  Young,  Arago,  and  Fresnel,  lie  was  able  to 
measure  the  wave-lengthe  of  many  of  these  dark  lines.  It  was  not, 
however,  till  1860  that  Kirchhoff,  by  a  splendid  induction,  ex- 
plained the  cause  of  these  dark  lines  and  demonstrated  that  the 
-5 
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speotrosoope  not  only  showed  the  oonstitution  of  earthly  bodies, 
bttt  could  analyze  the  san  and  stars. 

No  limit  has  been  found  in  the  number  of  solar  lines,  nor  are 
they  confined  to  the  visible  spectram.  Photography  comes  to  oar 
aid  in  studying  the  invisible  spectrum,  especially  of  the  violet  end. 
Wonderful  improvements  have  also  been  made  in  the  manner  of 
obtaining  the  spectrum.  In  place  of  the  grating  of  fine  wires  de- 
vised by  Fraunhofer  rulings  are  made  on  speculum  metal  with  as 
many  as  20,000  lines  to  the  inch,  by  which  the  spectrum  is  spread 
out  to  twelve  feet  or  more.  These  photographic  charts  far  sorpass 
the  best  resalt»  of  ELirchhofil  and  Angi^rom.  In  the  chemical  lab« 
oratory,  however,  the  refraction  spectroscope  must  remain  the  com" 
mon  instnunent,  and  the  method  of  curves  herewith  prosented  wilt 
be  found  a  useful  adjunct  to  its  use. 
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By  R,  W.  CtJMf IS  and  S.  A.  McReykolds. 

"^HE  application  of  a  rotating  cathod©  to  the  analytical  ciotermi* 
tion  of  metals  by  elect r<jly sis  was  introduced  by  Goocb  in 
1903,  and  the  form  of  apparatus  devised,  and  experiments  with  the 
seme,  are  deacribed  in  several  papers  from  bis  laboratory* 

Mention  is  made  that  a  rotating  cuthode  had  alrea^dy  been  Uf»ed 
in  the  arts  for  the  purpose  of  secunng  compact  metallic  deposits  in 
electroplatings 

Soon  after  the  uppearano©  of  th©  first  paper  the  ase  of  a  rotating 
anode  for  a  similar  purpose  was  described  by  Exner  f 

The  apparatus  used  by  Gooch  and  Med  way  conaieted  of  a  small 
electric  motor  to  the  shaft  of  wbiob,  ruDDing  in  a  vertical  position, 
was  fastened  a  rubber  stopper.  An  ordinary  platinum  crucible  waa 
slipped  on  the  stopper,  electrical  contact  being  made  through  a 
strip  of  platinum  connecting  with  the  shaft.  A  beaker  containing 
the  solution  to  be  electrolysed  was  raided  upon  a  suitable  standard 
until  the  crucible  was  immersed  to  within  eight  or  nine  railli meters 
of  the  edge.  For  anode  a  piece  of  platinum  foil  bung  upon  the 
inside  of  the  beaker  was  used. 

The  crucible  serving  as  cathode  was  revolved  from  600  to  800 
revolutions  a  minute.  The  current  varied  from  0,8  to  4.0  amperes^ 
the  corresponding  current  density  per  100  sq.  cm,  being  from  2.1 
to  13.3*  The  time  required  for  a  determination  was  greatly  dimin- 
ished compared  with  that  required  in  former  electrolytic  methods 
in  which  the  ordinary  stationary  electrodes  are  used,  being,  in  the 
case  of  copper,  fifteen  minules  on  the  average,  zinc  thirty  minutes, 
eto.  The  results  for  a  latRe  number  of  experiments  ehowii  left 
nothing  to  be  desired,  varying  in  most  cases  but  one-  or  two-tenths 
of  a  milligram  from  the  correct  values. 

The  metals  experimented  with,  the  results  of  which  are  shown 
in  the  above  papers  referred  to,  are  copper,  silver,  nickel,  cadmium, 
tin^  zinc,  and  gold. 


Zau, 


'  Gooch  and  Medway,  Am.  Jour,  Sci.,  XV*  320  (1903}.    Medway.  IK*  XYIH.  56^  ISO  (]@04)« 
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The  experiments  reported  herewith  were  csarried  oot  with  appa- 
ratus quite  simikr  to  that  described  above.  CJopper  was  first  tried, 
to  show  whetbt*r  or  not  the  riicrht  conditions  had  been  secured.  A 
eolation  of  copper  sulfate  several  timeB  recryfitallized  was  made^  and 
standardized  gravi metrically  by  a  number  of  closely  agreeing  deter- 
minations made  by  precipitatioo  with  sodium  carbonate,  igniting 
and  weighing  the  copper  as  oopper  oxid.  The  results  and  details 
are  showu  in  table  I.  The  solution  to  be  electrolyzed  was  acidified 
with  tweh'e  drops  of  sulfuric  acid  1:4,  and  occupied  a  volume  of^ 
65  cc. 

Table  I,     Copper. 


Nik 

CuSO. 
cc 

Cur- 
rents 

100. 

Speed 
min. 

Time, 
min. 

Cu 
mm. 

glD. 

Error. 

1. ........ 

20  00 
80.00 

20  00 
20  00 
20.00 
20.00 
20  00 
20  00 
•30,00 
25  00 
^  00 
25.00 
25.00 
^00 

1.5 
15 
15 
15 
1.5 
1.5 
1.5 
1.5 
15 
15 
22 
27 
3  0 
2  H 

89 

8,9 

8.9 

8  9 

8.9 

8.9 

8  9 

8  9 

89 

8,9 

13,1 

16.1 

17,9 

16.7 

687 
687 
775 
750 
750 
312 
775 
800 
1,000 
875 
800 
850 
825 
850 

15 
15 
15 
16 
15 
15 
15 
15 
8 
15 
15 
15 
15 
10 

0  1110 
0.1110 
0.1110 
0.1110 
0.1110 
0  1110 

oaiio 

0  1110 
0,0760 
0.0634 
0  0634 
0  0634 
0  06S4 
0.0634 

0  1116 
0.1112 
0  1117 
OJUO 
0.1111 
0.1110 
0.1111 
0  1110 
0.0760 
0.0634 
0.0635 
0.0634 
0.0636 
0.0634 

+0  0006 

2 

4-0.0002J 

3 

4 ...- 

5 

6..... ,... 

+0  ooof: 
iO  oooa' 

+0  0001  < 

+0.0000 

7.... 

8 

-^0.0001 

-^0.0000 

$...,,.... 

H-O-OOOO 

10  ....,,.. 
11 _. 

iooooa 

H^O  0001 

10. 

13  ........ 

14... . 

-0  0000 
+0  0001 
-HJOOOOi 

*A  new  stBivlilT^  solqticin  made  up, 

Th«  salt  used  for  the  estt mating  of  iron  was  ferrous  ammonium 
sulfate  in  a 01  ro on iu III  oxalate  Biitution,  1:6,  50cc  After  running 
for  ten  minutes  the  motor  was  stopped  and  the  sides  of  the  beaker 
were  wnshed  down,  as  was  done  with  all  the  experiments  with  the 
rotating  cAthude.  It  was  found  that  great  care  was  needed  in  dry- 
ing the  deposit  on  the  crucible  by  dipping  in  water,  then  in  alcohol, 
and  holding  ov^t  a  low  flame  of  a  Bunsen  burner.  The  deposit  waa 
removed  by  dipping  in  concentrated  hydrochloric  acid  for  a  few 
seconds,  and  oatiie  off  in  flakes.  The  completeness  of  the  depoai^  | 
tiou  may  be  tested  at  any  time  toward  the  end,  by  removing  a  drop 
of  the  sulntion,  acidifying  with  hydrochloric  acid,  and  adding  po- 
tassium 8olf(»cyHnide.     The  results  are  given  in  table  II. 
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No. 

Ferrous 

aOLBUlf. 

taken,  ffm. 

Cur- 
rent, 
amp. 

N.D.. 

xoo. 

Speed. 

Time, 
min. 

Iron 

taken. 

irm. 

Iron 

found. 

«m. 

Error. 
«m. 

1    

2 

0.4384 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 

2.0 
2.9 
2.8 
2.6 
2.1 
2.1 
2.1 
2.2 
2  1 
2.9. 

n.9 

17.3 
16.7 
15.5 
12.5 
12.5^ 
12.5 
13.1 
12.5 
17.3 

800 
800 
800 
800 
800 
800 
800 
750 
775 
800 

15 
15 
18 
18 

18 
20 
20 
20 
20 
15 

0.0625 
0.0561 
0.0561 
0.0561 
0.0561 
0.0561 
0.0561 
0.0561 
0.0561 
0.0561 

0.0631 
0.0563 
0.0550 
.  0.0561 
0.0563 
0.0560 
0.0561 
0.0563 
0.0561 
0.0563 

-hO.0006 
-1-0.0002 

8 

-0.0011 

4 

4-0.0000 

5 

40.0002 

6 

—0.0001 

7 

±0.0000 

8 

-h  0.0002 

9 

40.0000 

10 

40.0002 

For  experiments  ia  the  estimation  of  cobalt  the  nitrate  was 
used,  the  solution  being  standardized  by  conversion  to  the  oxid 
and  reducing  in  a  Rose  crucible  with  hydrogen.  The  results 
follow: 

Table  IIL    Cobalt. 


No. 

Cobalt 
nitrate 

aoL 
taken. 

cc. 

Am- 
mon- 
ium 
oxa- 
Ute. 
arm. 

Cur- 
rent, 
amp. 

N.  D.. 

100. 

Speed. 

Time, 
min. 

Cobalt 

taken. 

«m. 

Cobalt 

found. 

«m. 

Error. 

1 

25.00 
25.00 
25.00 
25.00 
25  00 
25.00 
25.00 
25  00 
25.00 
25.00 

2.5 
2.0 
2.0 
2.0 
2.0 
20 
2.0 
2.0 
2.0 
2  0 

2.0 
2.0 
20 
2  0 
30 
2.4 
2.4 
2.5 
2  5 
28 

11.9 
11  9 
11.9 
11  9 
179 
14  3 
14  3 
14.9 
14  9 
16  7 

800 
800 
800 
800 
800 
800 
800 
800 
800 
850 

32 
36 
32 
35 
30 
36 
33 
36 
30 
25 

Lost. 

Lost. 

Lost. 

0.0597 

0.0598 

0  0598 

0.0599 

0  0605 

0.0588 

0  0599 

2 

3 

4 
5 
6 
7 
8 
9 
10 

OOOOOOO 

1  1  4  1  1  1  1 
ooooooo 

These  results  indicate  that,  as  was  to  be  expected,  the  applica- 
tion of  this  method  may  be  extended  to  include  the  determination 
of  other  metals,  and  must  prove  a  valuable  addition  to  the  processes 
at  the  disposal  of  the  analytical  chemist  on  account  of  its  accuracy 
and  rapidity. 

We  wish  to  express  thanks  to  Prof.  E.  H.  S.  Bailey  for  interest 
and  encouragement,  and  to  Dr.  H.  P.  Cady  for  helpful  suggestions 
and  the  loan  of  apparatus. 
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NOTES  ON  KANSAS  ROAD  METAL. 

Br  F.  O,  Uakvi^,  UDiventtyof  Kwi—m  Lawreaeie. 

f  AST  y«*flr,  Mr.  N.  M.  McGillivray  and  Mr.  E.  H.  Dun  mire, 
^-^  eenioru  of  the  school  of  englneeriag  of  the  University  of  Ean- 
aas,  ufiderttiok  an  iDvaatigation  of  the  various  kindfi  of  fitone  ia  the 
eastern  part  of  the  state  to  determiae  their  relative  value  for  the 
making  of  good  roads.  The  work  was  carried  on  through  the  year, 
and  an  abstract  of  the  resalta  is  hereby  given. 

The  road  laboratory  is  equipped  with  a  Deval  machine  for  test- 
ing resistance  to  impact  and  abrasion,  a  battery  of  Abb©  flint  jar 
mills  for  fine  grinding,  a  hydraulic  press  for  making  briquets 
from  the  fine  dust,  a  Page  cementation  machine  for  breaking  these « 
briquets,  and  au  apparatus  for  the  freezing  test.  The  collection  of 
the  stone  was  largely  due  to  the  aid  of  Professor  Haworth,  of  the 
the  Geological  Survey. 

The  methods  followed  m  making  the  tests  were  in  the  main 
those  used  by  the  road  laboratory  of  the  United  States  govern- 
ment The  Deval  machine  consiste  of  a  battery  of  four  iron  cylin- 
ders, 20  centimeters  in  diameter  and  34  centimeters  in  length,  set  at 
30  degrees  to  the  aicie  of  revolution.  In  each  is  placed  five  kilo- 
grams of  dried  stone  broken  to  a  standard  size,  to  pass  a  six-centi- 
meter ring  and  returned  on  a  t bree^cen timet er  one.  The  cylinders 
are  then  closed  with  an  air-tight  cover  and  rotated  at  the  rate  of 
33 ji  revolutions  per  minute  for  a  total  of  10,000  revolutioae.  The 
per  cent,  of  loss  of  weight  caused  by  this  action  is  taken  as  repre- 
senting the  value  of  the  materials  tested  to  resist  impact  and  abra- 
sion* The  lower  this  per  cent,  the  better  the  stone.  In  French 
practice  it  was  found  that  the  best  stone  for  road  purposes  lost 
about  20  grams  per  kilogram,  or  two  per  cent*  This  figure  20  then 
was  fixed  hs  a  standard  of  excellence  and  a  formula  ^^^^  adopted  j 
as  a  coefficient  to  represent  tlie  comparative  value  of  various  stone, 
W  being  the  weight  in  grams  per  kilogram  of  the  loss  in  the  De%^al 
machine^  The  larger  this  coefficient  the  better  the  stone.  Thtsi 
test  has  been  standardized  and  adopted  as  being  the  best  index  otj 
a  stone  value  yet  devised^  although  not  alone  conclusive, 

Tht^  cementation  test  is  designed  to  bring  out  a  atone*s  cement*  I 
ine  and  biuding  power.  For  this,  one  kilogram  of  stone  broken  ta| 
small  pieces  is  ground  up  to  very  fine  dust  in   the  porcelain   jaf 
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pebble  mill.  This  dust,  eifted  thjough  No,  7  boUirig  oloth,  ie 
mixed  with  water  into  a  stiff  dough,  allowed  to  stand  for  twenty- 
four  hours  in  tight  jars,  and  then  pressed  by  hydraulic  power,  with 
a  maximum  of  100  kilograms  per  square  centimeter  (1400  pounds 
per  square  inch),  into  cylinders  one  inch  high  and  one  inch  in  di- 
ameter (2.5  centimeters).  These  are  oven-dried  for  twenty- four 
hours  and  then  broken  by  blows  in  the  Page  machine.  The  blows 
are  given  by  a  one  kilogram  (2.2  pounds)  rain  falling  a  distance 
of  one  centimeter,  the  number  of  blows  needed  to  fracture  the 
briquet  being  taken  to  represent  the  cementing  power  of  the  ma- 
terial. Five  briquets  were  tested  for  each  sample.  This  test  is 
of  great  value,  but  the  methods  of  making  it  have  not  as  yet  been 
worked  out  with  entire  satisfaction.  An  impact  test  of  a  rain,  fall- 
ing in  a  small  machine  like  a  pile-driver  on  a  small  block  cut  from 
the  actual  stone,  is  often  made,  but  this  is  not  included  in  this 
series. 

In  the  freezing  and  thawing  teats,  ten  pieoes  of  the  stone  to  be 
tested  were  first  dried  thoroughly,  then  saturated,  and  frozen  by  be* 
ing  placed  in  the  open  air.  When  the  temperature  fell  to  20  de- 
grees F.  or  lower,  the  stone  was  considered  sufficiently  frozen. 
The  stone  was  then  thawed  by  steam,  resaturated,  and  again  frozen, 
After  as  many  alternate  freezings  aud  thawings  as  would  be  ob- 
tained last  winter,  the  loss  of  weight  was  determined.  Also  the 
stone  that  had  been  subjected  to  this  process  was  put  through  the 
Deval  machine  and  its  loss  by  abrasion  compared  with  that  of  uu- 
&ozen  samplefi.  The  results  have  not  been  very  satisfactory,  because 
of  the  Limited  cold  weather  of  last  winter,  the  insufficient  number 
of  tests,  and  the  experimental  stage  of  the  matter,  On  all  samples 
tested  there  was  a  slight  Iosfi».du©  to  freezing  and  thawing,  varying 
from  0.28  per  cent,  to  1,25  per  cent.  The  Deval  test  on  stone  sub- 
jected to  the  freezing  test  showed  a  loss  sometimes  larger  and  some- 
times smaller  than  that  from  untreated  stone.  It  is  likely  that  the 
test  may  prove  of  some  value,  but  there  has  been  too  little  work 
done  to  warrant  any  ounclusions. 

Determinations  of  weight,  speci6c  gravity,  porosity  andjabsorp- 
tion  were  also  made. 

Following  is  a  table  showing  the  results  of  the  tests  of  the  years 
1905-^06 : 
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TESTS  OF  KANSAS  STONE  AS  TO  VALUE  FOR  ROAD  MAKING. 


I 

LaeatdocL 

Tiamc  of  Btntum. 

i 

1 

1 

1 

r 

5^ 

> 

1 

Coff«yville 

Chmnute 

Fort  Seott,...,. 
CoffeyrlUe 
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4.2» 
9.8B 
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5.69 
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h.f^ 
4  64 
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6,91 
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».4I 
6.76 

6,« 
4.46 
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4.16 

«.(^ 

a.68 
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1.74 

e.13 

S73 
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e.26 
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6.43 
4.60 
6.71 
9.27 

16.73 
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14.112 
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7.9 

9.S 

4,3 

9.4 

7,4 

7.4 
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13.0 

7.1 

8.B 

6.7 

6.2 

S.9 

e.i 

B.6 

9.3 
9.6 
6.6 

e.9, 

10,8 

4.6 

7.2 

7.4 

9,0 

0.0 

8,7 

9.7 

«,7 

6.7 
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12  9 

6,6 

2.9 

8.5 

6.4 

4.6 

7.9 

6,6 

7.3 

7.6 
10.6 

fl.O 

4.S 

4,6 

2.4 

1.3 

2.9 

2.0 

6.0 

5  « 

2.69 
2.68 
2,69 
2.66 
2  70 
2.68 
2,86 
2.67 
2.71 

2.64 

2.69 
2.67 
2.72 
2.46 
2.69 
)2.6S 
(2.67 
Z,64 
2.66 
2.72 
2.59 
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2,68 
2.6t 
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2M 
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2,72 
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2,68 
2.68 
2,37 
2.48 
2.62 
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2.S8 
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2.60 
2,66 
2.64 
267 
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9.62 

0.64 

6.36 

6.02 

0.8D 

2.66 

0.48 

0.32 

0.48 

1.42 

0.54 

2-22 

0.G9 

1.22 
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1,40 

1.08 

0,62 

1.89 

3,16 

2.28 

0,76 

1.99 

1.60 

2.29 

l,0« 

1.09 

6,66 

0.66 

1.09 

2.10 

1,60 

0.71 

1  79 

3.02 

1.28 

3.96 

2.06 

2.^ 

2.63 

1.30 

1.46% 

0.8T 

0,90 

6.13 

0,64 

1.3L 

4.43 

0.78 

0.32 

0.79 

2.2a 

0.89 

3.49 

2.72 

1,99 

3.77 

2  261 

1.76  r 

1.01 
2.99 
4,96 
3.44 
1.17 
3.03 
2.41 
6.53 
1.76 
1.72 
0.96 
0.97 
1.77 
3.34 
2.68 
1.17 
2,76 
4.53 
2,07 
5.61 
3.32 
3.50 
3.97 
2.09 

f 
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% 

7 

•* 
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14 

fi 
** 

16 

tR 
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IT 
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46 

a 

1» 

£0 
21 
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n 

M          '     ' 

2R 
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36 
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^ 

n 
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IQ 

27 

29 
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6 

M> 
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*' 
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** 
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34 

1,19 
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3T 

QW 
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64 

»» 
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4n 

41 

42 
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1.53 
3.06 
3.76 
1.91 
4.13 
2. OS 
5,62 
5.73 
S.31 
6.71 

2.28 
4.66 
6.17 
2.S9 
6.34 
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8.06 
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44 
4fi 

M 

47 

0.67 
0.84 
0.73 
0.28 
1.2S 

32 

4K 
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12 

49 

5n 

Junction  City... 
Silverdile 
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19 

f^i 
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220 

52 

Marion 

Marion ,. 

53     Alta  Vista. 
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Cherty  lines |  10.51 

Joplin  flint i    3  66 


3.8 
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2.62 
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3.14 
5.86 


4.75 
7.32 
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SANDSTONE  AND  DRIFT. 


Redfield. . . . 
Lawrence. . 


B&Qdtn  sudttona . . 
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7.81 
2.22 
2.54 
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5.1 
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0.15 
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An  examination  of  resultB  shows  that  the  farther  west  one  goes 
the  softer,  lighter  and  more  absorbent  the  rocks  become,  that  the 
cementing  value  cannot  be  inferred  from  external  appearance  or 
from  the  results  of  other  tests.  Much  more  work  is  needed,  as  the 
present  series  is  not  extended  sufficiently  to  warrant  drawing 
definite  conclusions. 

If  the  results  of  the  Deval  test  are  taken  as  an  index  of  relative 
value  and  expressed  by  means  of  the  French  coefficient,  the  best 
stone  examined  in  this  series  ranges  as  follows: 

No.  10 Gamett,  Anderson  county 13.00 

No.  30. . . .  Muscotah,  Atchison  county 12. 85 

No.  33  —  Muscotah,  Atchison  county 11.40 

No.    1....  McCune,  Crawford  county 10.90 

No.  21....  Williamsburg,  Franklin  county 10.80 

No.  43. . . .  Frankfort,  Marshall  county 10.45 

No.  29....  Valley  Falls,  Jefferson  county ...  9.65 

No.  19 —  Lawrence,  Douglas  county 9.50 

No.    5 —  Osawatomie,  Miami  county 9.40 

No.    3. . . .  Chanute,  Neosho  county 9  30 

No.  18. . . .  Lawrence,  Douglas  county 9  30 

As  to  the  rank  of  our  limestones  as  compared  with  those  of  other 
sections,  again  using  the  Deval  test  as  a  basis,  the  following  figures 
may  be  given:  Thirty-five  Maryland  samples  gave  an  average  co- 
efficient of  9.34;  twelve  Massachusetts  samples,  10.4;  thirty- 
three  samples  from  all  over  the  United  States,  6.51;  the  fifty-two 
samples  of  this  series  from  Kansas,  7.16.  Leaving  out  the  softer 
from  Morris,  Geary,  and  adjoining  sections,  the  results  would  com- 
pare favorably  with  the  above  figures. 

This  investigation  of  Kansas  stone  for  Kansas  roads  is  being 
continued  this  year,  and  it  is  hoped  to  obtain  more  data  and  larger 
results. 
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OEVELOFIffENT  OF  THE  FOREST  BELTS  IN  THE  NORTH- 
WESTERN FART  OF  CLAY  GOUMTT,  KANSAS. 

By  John  H.  Schaffner^  Cottmibua,  Olilo. 

T^HE  development  of  forest  belts  in  the  northwestern  part  of 
^  Clay  county  is  coDfined  to  the  bottom  lands  and  bluffs  along 
the  Republican  river  and  its  tributary  creekf*.  The  two  main  creek 
systems  are  Mulberry  creek  and  Five  creeks,  the  sources  of  both 
being  to  the  west^  in  the  eastern  part  of  Cloud  county.  Thee© 
creeks  and  their  branches  Lie  for  the  most  part  in  Mulberry,  Bloom 
and  Five  Creeks  townships. 

The  rocks  in  the  region  belong  to  the  Dakota  group,  eicept  to- 
ward the  southeast,  where  the  upper  part  of  the  Permian  limestone 
begins  to  outcrop*  The  soil  is  thus  decidedly  sandy,  on  account  of 
the  great  abundance  of  Dakota  sandstone,  although  clays  are  also 
abundant.  The  character  of  the  soil  seema  to  have  some  influence 
on  the  distribution  of  certain  tree©  and  shrubs,  for  a  number  of 
species  flourish  across  the  line  in  the  Permian  limestone  region 
which  are  not  found  in  the  Dakota. 

The  Republican  river  has  a  wide  flood-plain,  and  in  some  places 
the  timber  belts  extend  outward  a  quarter  of  a  mile,  though  usually 
much  narrower.  The  woody  plants  in  the  river  valley  in  Bloom 
and  Mulberry  townships  are  as  followa: 


Salix  amyir<ialoi(^^  Andera. 
Salix  missourienaia  Bebb. 
Populus  deltoides  Marsli. 
Jug^lana  nifrra  h. 
Ulmus  fulva  Mx. 
Celtis  occidentalJB  Mx. 


TBESS, 

Morus  rubra  L. 
Cere  is  canadensis  L, 
Oleditschia  triacantboe  L. 
GymnocladLis  dioica  (L.)  Koch. 
Acer  negundo  L, 
Fraxinus  lane eo lata  Borck. 


Farther  down  the  river  valley  Querctis  maerocftrpa  Mx.  is  abun- 
dant, but  it  seems  to  be  prRcticaUy  limited  to  the  Permian  outcrops 
in  this  region.  Salix  nigra  Marsh,  may  occur  also,  since  it  was 
found  in  Ottawa  county,  which  joins  Clay  on  the  south weat 


SHKUBS  AND 

Salix  cordata  MuhL 
Salix  fluviatilia  NutL 
Ribes  missouriensis  Nutt, 
Rosa  arkansana  Porter, 
Rubus  occ  id  en  talis  L, 
Prunus  americana  Marah. 
Pninua  watsoni  3arg> 
Amorpha  f  ruticosa  L, 
Amorpha  (mneBcens  Purah. 


SHRUB-LIKE  TREES. 

Euonymu&  atropurpureuB  Jaeq* 

RhuB  glabra  L. 
Corniis  asperifolia  Mx. 
Sambucue  canadensis  L, 
Symphoricarpoa  syinphortcarpos  (L,) 

Symphoricarpos  racemosua  Mx* 
CephalanthuB  occiden talis  L. 
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In  paflfiing  op  the  creek  vaileySt  one  meets  another  ebmb,  Ptunua 
mrgimana  L.  Bosa  arkansanu  and  Amorpha  canmeenB  are  more 
properly  prairie  plants,  but  invade  the  furest  belt  to  some  extent. 
All  of  these  shrubs  are  found  in  the  creek  valleys  to  nearly  the 
upper  limit  of  tree  growth,  except  Cephalnnthus  Pi^nus  watsoni, 
aad  Euonymus. 

LIANAS. 

C^lastrtis  scandens  L. 


Sniilax  his  pi  da  MuhL 
Clematis  missouriensis  Hydk 
Menispermum  canadenae  L* 
Rhus  radicana  L. 


Vitis  vulpina  L. 
Partheoactsaufi  quinquefolla  (L.) 
Planch, 


Along  Mulberry  creek  the  continuous  forest  belt  ceases  about 
five  miles  west  of  its  month,  while  the  disooutiuuoue  belts  extend 
about  four  miles  farther-  In  passing  up  the  creek  valley  the  five 
typical  trees  are  box-elder,  Green  ash,  White  elm,  Honey-locust, 
and  hackberry.  Along  these  are  occasional  cotton  woods*  Peach -leaf 
willows^  or  Red  mulberries.  The  Green  ash  is  the  first  to  disap- 
pear,  usually  se^^eral  miles  before  the  disoontinuous  forest  belt 
ceases*  The  remaining  four  species  extend  to  the  limit  of  tree 
growth,  with  an  occasional  Cottonwood  or  Peaoh4eaf  willow.  Half 
a  mile  beyond  the  river  belt  not  an  individual,  young  or  old,  was 
seen  of  the  following  species :  Black  walnut,  Slippery  elm,  red  bud 
and  coffee-bean.  Kear  the  upper  limits  of  the  creek  the  banks  are 
lined  with  Amorpha  fruHcoMa  e^nd  occasion  ul  clumps  of  Peach -leaf 
willows.  The  Poison  ivy  is  the  most  aggressive  of  the  lianas  and 
extends  to  the  very  limits  of  shrubs  and  tree  growth. 

The  conditions  on  Five  Creeks  are  practically  the  same.  North 
creek,  whioh  is  a  prominent  tributary,  exteuds  through  the  southern 
part  of  Bloom  township.  The  Green  ash  is  the  least  progressive  up 
stream  of  the  five  typical  trees.  As  one  passes  near  the  limits  of 
the  continuous  forest  belt  the  box-elder  is  the  most  abundant^  with 
White  elm,  Honey -locust,  hack  berry.  Peach- leaf  willow,  and  Cot- 
tonwood, in  abtiut  the  order  named-  The  shrubs  and  liauae  are 
similar  to  thosi^  on  Mulberry  creek.  At  the  upper  end  of  the  creek, 
most  of  the  woody  plants  are  on  the  steep  graesless  bluffs,  especially 
on  those  facing  the  north.  At  the  mouth  of  the  Five  Greeks,  which 
is  on  the  border  of  the  limestone  region,  the  following  trees  are 
present : 


I 


Salix  amygdaloidea  Anders. 
Populus  deltoides  Marsh. 
Juglans  nigra  L. 
Ulmua  americana  L. 
UlmuB  folva  Mx. 
Celtle  occidentalis  Mx, 


Morus  rubra  L. 

GleditschJa  triacanthos  L. 
Gyfuocladus  dioica  (L, )  Koch. 
Acer  negiindo  L. 
Fraxinus  lanceolata  Borak. 
Quercufi  macrocarpa  Mx. 


TO 


KaTtsas  Amdemy  of  Science, 


The  ah  rubs  and  lianae  are  identical  with  those  at  the  mouth  of 
Mulberry  creek.  The  ooly  peculiar  species,  therefore,  is  the  Burr 
oak.  The  Burr  oak,  coffee- bean  and  Black  walnut  extend  up  the 
creek  for  several  miles,  about  one- third  the  distance  of  the  wooded 
part.  The  other  trees  and  shrubs  begin  to  disappear  in  about  the 
same  order  as  on  Mulberry  and  North  creeks. 

In  the  southwestern  part  of  the  country  there  are  more  of  the 
oharaeteriBtic  Eastern  trees,  as  the  sycamore.  Prickly  aah,  Red 
juniper,  hickory,  and  a  number  of  oaks.  In  the  northeastern  corner 
the  buckeye  and  bladdernut  are  present.  In  passing  westward 
thrciugh  the  northern  part  of  the  state  the  forest  belts  are  of  the 
same  character  as  those  on  the  two  amali  creeks  under  discussion* 
At  Jennings,  in  Decatur  county,  I  found  about  the  same  creek 
flora.  Only  about  a  mile  of  Prairie  Dog  creek  was  studied  ;  so  the 
woody  flora  may  Dot  be  quite  complete  for  the  region,  but  the  list 
ahowa  the  striking  similarity  of  the  two  luoalities,  although  there 
is  a  decided  difference  in  the  herbaceous  plants.  The  following 
woody  plants  were  observed: 


TREES. 

Salix  amygdaloid es  Anders. 
Populti8  deltoides  Marsh. 
Ulmua  americana  L. 
Celtis  occidentalis  L. 
GJeditschia  triacanthos  L, 
Acer  neg-undo  L. 
Fraxtnus  lanceolata  Borak, 


SHAUBS. 

Salix  fluviatilis  Nutt. 

Ribes  aureum  Pursh. 

Rosa  arkanaana  Porter, 

Pnjnua  americana  Marsh, 

Amorpha  friJticosa  L. 

Rhus  aromatica  Ait. 

Symphoricarpos  occidentalis  Hook* 


LIANAS. 

Vitia  vulpina  L, 


The  upland  of  Clay  county  is  not  adapted  to  tree  growth  natu* 
rally.  The  prairie  is  a  true  tjlimatic  prairie.  Trees  like  the  cotton- 
wood  frequently  die  in  abouttweuty  years  on  the  high  upland  if  left 
to  themselves.  Box-elders  and  Black  walnut  also  will  not  thrive. 
But  in  ravnnes  and  in  creeks  and  river- bottoms  cooditions  are  fa- 
vorable for  abundant  tree  developoaent  if  once  a  stand  is  secured 
and  the  ground  is  not  pastured  or  burned  over  .by  prairie  firea 
But,  because  of  the  prevalence  of  fires,  np  to  thirty  years  ago  the 
bottoms  were  not  covered  by  a  forest,  except  narruw  and  usually 
interrnpted  and  comparatively  short-lived  belts  along  the  banks  of 
the  streams.  Since  the  forest  belts  could  not  progress  outward 
into  the  prairie,  they  were  as  continually  cut  away  by  the  meander- 
ing of  the  streams  as  they  were  developed.  At  the  present  time 
the  timber  belts  along  both  the  rivers  and  creeks  are  progressing 
outward  wherever  natural  conditions  prevail.     The  writer  knows 
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personally  of  many  foreet  belts  which  have  traveled  outward  for  a 

considerable  distance  in  the  last  twenty  years.     The  same  ia  true 
of  the  development  of  wooded  blnfifa. 

The  origin  of  the  different  typea  of  forest  belts  and  patches  may 
be  considered  under  the  following  heads:  (1)  The  ri  ver- bottom ; 
(2)  the  creek  bottom;  (3)  the  wooded  bluff;  (4)  the  mvine. 

7%**  River -hoUom, — ^The  main  development  of  forest  in  the  river 
valley  is  along  advancing  aand-bara-  On  the  inner  aide  of  the  river 
bends  the  low  bar  ia  often  overflowed  and  covered  with  a  rich  fledi- 
ment.  On  the  edge  of  the  bar,  above  the  river-bed  proper,  there 
usually  grows  up  a  belt  of  ^MiA-hox  mWovf  {Salix  fluviatilis) 
which  often  travels  forward  at  about  the  same  rate  as  the  bar  ad- 
vances. The  roots  of  this  willow  spread  out  beneath  the  surface 
of  the  sand  and  send  out  numerous  shoots,  so  that  a  very  close 
thicket  IB  formed.  The  8and*bar  willow  soon  dies,  but  in  the 
meantime  it  is  replaced  by  the  Peach -leaf  willow,  and  6nally  by  the 
Cottonwood.  The  cotton  wood  forest  is  the  normal  river- bend  forest, 
and  is  gradually  replaced  by  the  other  trees  of  the  river  valley 
which  form  the  culmination  tiood-ptain  forest  of  the  region.  These 
trees  are  as  follows :  Black  walnut,  White  and  Slippery  elm,  hack- 
berry,  Ked  mulberry^  red  bud,  coffee-bean.  Honey-locust,  and  Green 
ash.  In  an  old  forest  which  has  gone  through  the  normal  develop- 
ment, the  trees  enumerated  above  make  up  the  bulk  of  the  indi- 
viduals, with  here  and  there  an  isolated  giant  Cottonwood,  which 
has  escaped  destruction. 

Hand-hills  and  ridgea  blown  up  by  the  wind  support  but  a  thin 
stand  of  grass  and  other  herbs^  and  in  the  blowouts  and  on  the 
newly  formed  ridges  several  shrubs,  which  are  forest  forerunners, 
gain  a  foothold.  The  most  important  shrubs  are  P^nimm  watsoni 
and  Prmiux  amerieana.  Usually  the  first  trees  to  come  in  are 
Honey-loo  us  te,  coffee-beans,  and,  in  the  deep  blowouts,  cotton- 
woods. 

Ravines  opening  into  low  river-bottoms  sometimes  lose  their 
channel  before  reaching  the  stream,  and  the  soil  thus  covered  with 
aediment  gives  rise  to  a  moist-ground  forest.  The  first  important 
trees  and  shrubs  are  Sand -bar  willow,  Peach -leaf  willow,  and  in  the 
lower  places  CephaianihuB.  Finally  White  Elm,  Grreen  ash,  Black 
walnut  and  other  trees  take  possession,  and  a  normal  forest  is  pro- 
duced. 

Cut-off  river  meanders  also  frequently  give  rise  to  forests.  The 
old  channel  is  gradually  filled  up  with  mud  and  sand,  and,  where 
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water  ia  abeent,  willows,  cottonwoods  and  other  trees  soon  take 
posaessiou  of  the  river-bed  and  its  banks. 

The  river-bottoros  are  inhabited  by  great  numbers  of  gophers. 
These  throw  up  saiall  mounds  of  earth,  sometinaes  several  yards  in 
diameter  Here  seeds  of  trees  sprout  and  a  forest  results.  For- 
merly the  fire  prevented  much  development  of  this  type  of  forest. 
But  at  present  gopher  hills  are  a  very  important  factor  in  the  ont 
extension  of  the  forest  belts.  The  Green  ash  is  most  aggressive  in 
taking  possession  of  these  hills>  Rough -leaf  dogwood  is  also  im- 
portant. I  know  of  a  number  of  young  forests  which  have  de- 
veloped in  this  way  since  prairie  fires  have  ceased.  During  the 
regions  of  the  fires  the  Green  ash  could  be  found  far  out  in  the 
prairie  occupying  the  isolated  gopher  hills,  but  burned  down  so  as 
form  a  sort  of  woody  crown -former. 

The  Cr^ek  Bottom.-^  AXoix^  the  smaller  creeks  there  is  uBually 
only  a  narrow  belt  of  forest  on  both  banks,  extending  from  the 
water  up  to  the  flood- plain  level.  The  presence  of  this  forest  is 
due  to  the  moist  condition  af  the  oreek  bank  and  the  layer  of  al- 
io vi  am  which  is  deposited  at  each  ordinary  rise  of  the  water.  The 
alluvium  not  only  covers  the  grass  and  other  herbs  but  gives  a  very 
favorable  soil  for  the  development  of  woody  seedlings.  Where 
there  are  sharp  bends  small,  low  bars  are  formed,  subject  to  fraqnent 
overflow,  and  these  are  covered  by  a  forest  of  the  type  in  the  river 
valley  on  a  smaller  scale.  The  succession  of  trees  is  however  not 
the  same.  The  important  tree  is  the  box-elder,  which  takes  the 
place  of  the  Cottonwood  along  the  river.  The  forest  may  also  ex- 
tend outward  on  gopher  hills,  and  the  Green  ash,  so  far  as  it  ex- 
tends up  the  creek,  is  the  main  tree  to  take  possesaion.  The 
outward  extension  in  the  creek  bottoms  is  very  marked  since 
prairie  fires  have  ceased.  Some  low,  narrow  fiood.plains  may  be 
entirely  wooded,  but  this  is  exceptional  at  present. 

The  creek-bank  forest  is  continually  progressing  up  stream,  and 
this  extension  is  now  very  rapid  because  of  the  large  amount 
of  sediment  brought  down  from  plowed  ground.  On  Mulberry 
creek,  near  the  upper  limit  of  the  timber  belt,  the  alluvium  was 
very  abundant  and  covered  with  a  luxuriant  growth  of  large  weeds. 
The  beginnings  of  a  forest  were  shown  by  the  presence  of  large 
numbers  of  young  trees  of  box-elders,  cottonwood,  and  Peach4eaf 
willow. 

The  Wooded  iiluff. — The  steep  blulfs  along  the  river,  creeks  and 
larger  ravines  furnish  another  physiographic  form  favorable  for 
forest  devtslopment.     The  bluife  most  completely  wooded  face  the 


north.  The  eouth-facing  bluffa  are  usually  too  dry  for  forest  growth. 
After  the  slope  is  of  guiEcient  steepneeB  much  wash  accumulates 
toward  the  base  and  nffurds  protection  for  youn*^  trees  fr-jm  fire  and 
a  good  soil  for  seedHngs  to  develop.  Because  of  shade,  slowness 
of  evaporation,  and  eafety  ffom  tire,  the  steep  north- sloping  bluff 
often  eupporte  a  small  gr^^tb  of  trees  even  where  the  creek  bank 
is  barely  beginning  to  harbof  isolated  thickets  and  the  first  young 
pioneers  among  the  trees.  The  trees  of  the  wooded  blutfs  are 
mostly  baokberry^  White  elio,  wild  plum,  Rough -leaf  dogwood, 
Smooth  sumac,  and  Choke-cherry,  with  a  number  of  smaller  shrubs 
and  lianas. 

Tim  Ravine.— Hhe  ravine  valleye  are  usually  so  narrow  that 
fires  were  very  destructiv6»  and  formerly  they  contained  little  be* 
aides  small  thickets  of  Arfiorpha  fruticosa^  usually  confined  to  the 
banks  of  ponds,  Sand>bar  willow^  elderberry,  Smooth  sumao^  and 
Poison  ivy,  which  usually  grew  aa  a  sort  of  crown-former  with  an- 
nual aerial  shoots.  But  at  present  Peach- leaf  willows,  cotton  woods, 
and  oocasionatly  White  elms,  Green  ashes,  box  elders,  and  escaped 
Ovage  oranges  and  White  mulberries  are  developing  very  rapidly, 
so  that  where  fire  and  gracing  are  absent  little  foreat  belts  are  ap- 
pearing where  thirty  years  ago  there  was  nothing  but  pure  prairie. 
The  abandant  sediment  deposited  from  the  culiivatad  fields  is 
probably  a  very  important  factor  at  present  in  facilitating  tree  de- 
velopment in  the  ravines.  The  steep  north -facing  bluffs  of  the 
larger  ravines  are  often  covered  with  thickets  of  wild  plum.  Rough* 
leaf  dogwoodj  Smooth  sumac,  gooseberry,  coral- berry,  and  rasp- 
berry. Very  often,  also.  Poison  ivy  and  Rive^ide  grape  are  present, 
and  occasionally  a  tree. 
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HELIUM  IN  KANSAS  NATURAL  GAS. 

Br  H,  p.  Cauy  and  D.  F.  McFabj^anp. 
SUMMARY, 

I^ORTY-FOUH  gases  have  been  analyzed.  Three  are  from  other 
^  gaS'Belds  than  the  Kanaas  field,  the  remainder  from  Kansas 
and  the  parts  of  Miesoun  and  the  Indian  Territory  that  are  really 
con  tin  nations  of  the  Kansas  field. 

Helium  has  been  found  in  every  gas  examined,  in  quantities j 
ranging  from  tes8  than  a  hundredth  of  one  per  cent,  to  nearly  two^ 
percent. 

The  average  quantity  of  helium  in  the  gases  from  other  fields, 
which  included  samples  from  Indiana,  West  Virginia,  and  Ohio 
(0.135  percent.),  was  much  less  than  tlie  average  for  gases  from 
the  Kansas  field  (0  3B5  percent.). 

Kansas  gases  exhibit  the  widest  variation  in  the  quantity  of 
helium.  The  highest  amount  found  was  L84  per  cent.,  in  the  gas 
from  Dexter,  in  Cowley  county,  while  the  lowest  was  from  Paola, 
in  Miami  county. 

An  examination  of  the  geographical  location  of  the  various  sam- 
ple shows  a  remarkable  regularity  in  the  distribution  of  the  helium. 

If  the  points  which  show  equal  quantities  of  helium  be  joined  to* 
gether  on  the  map,  it  will  be  seen  that  the  lines  follow  a  general 
direction  of  northeast  to  southwest,  and  that  the  lines  are  roughly 
parallel.  By  I  his  means  it  may  be  set^n  that  on  the  eastern  side  of 
the  field  the  helium  content  is  very  small,  nearly  all  being  below 
0.10  per  cent*  the  single  exception  being  Ola  the  gas,  which  shows 
0.40  per  cent. 

Helium  content  rises  as  we  go  west,  reaching  a  maximum  along 
a  line  connecting  Dexter  and  Eureka.  Then  the  few  samples  which 
ooold  be  obtained  from  the  extreme  western  edge  of  the  field,  as  at 
present  developed,  show  a  sudden  falling-off  in  the  amount  of  he- 
lium. At  Arkansas  City,  only  about  twenty  miles  from  Dexter,  the 
quantity  is  only  0  16  per  cent.  There  is  a  rise  from  here  to  the 
western  edge  of  the  field  of  nearly  half  a  percent.,  the  sample  from 
Elmdale,  the  furthest  west  of  all,  giving  0.56  per  cent 

It  is  further  to  be  noted  that  the  quantity  of  nitrogen  in  the 
gases  rises  or  falls  generally  with  the  quantity  of  helium,  although 
a  strict  proportionality  has  not  been  found ;  also,  in  general,  the 
quantity  of  combustible  constituents  in  the  gas  varies  inversely 
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with  the  qaantity  of  heliam  and  of  nitrogen.  A  gas  high  in  he- 
lium is  low  in  methane  and  other  oombustibles,  and  high  in  nitro- 
gen, while  the  gas  low  in  helium  is  high  in  oombustibles  and  low  in 
nitrogen — a  much  better  gas  for  heat  production.  The  economio 
signifioanoe  of  these  facts  cannot  be  discussed  he^e,  but  they  have 
a  very  important  bearing  upon  the  use  of  the  gases  for  domestic 
and  industrial  purposes. 

If  the  lines  of  equal  helium  content  be  compared  with  the  lines 
of  outcropping  of  the  various  successive  geological  strata  across  the 
eastern  part  of  the  state,  a  marked  similarity  is  at  once  noted. 

The  lines  follow  almost  the  same  course  and  indicate  a  connec- 
tion between  geological  structure  and  distribution  of  the  helium. 
This  relationship  will  be  further  inquired  into  as  time  permits. 

Kansas  is  to  be  congratulated  on  the  possession  of  an  unlimited 
and  easily  available  supply  of  what  has  been  considered  a  very  rare 
element,  a  supply  which  has  never  been  suspected  before.  It  as- 
sures the  fact  that  helium  is  no  longer  a  rare  element,  but  a  very 
common  element,  existing  in  goodly  quantity  for  the  uses  which 
are  yet  to  be  found  for  it. 
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A  NOTE  ON  THE  DETECTION  OF  CYANIDES. 

By  E^  P.  Cauy,  Omveraity  of  KAnaax^  LawreniK, 

'"f^HE  detection  of  cyanides  in  the  presence  of  ferrocyanides,  fef- 
^  ricyanides  or  sulfocyanates  is  complioated  by  the  fact  that 
most  of  the  tests  for  the  cyanides  are  not  direct  tests,  but  involve 
the  formation  of  ferrocyanides  or  salfocyanates  from  the  cyanideB, 
and,  consequently,  ara  not  applicable  in  the  presence  of  the  above- 
mentioned  substances. 

Since  hydrocyanic  aoid  is  both  a  very  weak  and  an  easily  volatile 
acid,  it  would  seem  that  one  ought  to  be  able  to  separate  the  cyanides 
from  admixture  with  these  other  substances  by  making  the  solu* 
tion  containing  them  slightly  acid  and  distilling  off  the  hydrocy- 
anic acid.  Any  of  the  well-known  tests  could  then  be  applied  to 
the  distillate.  There  ife  this  difficulty,  however,  that  f erro,  aiid  f erri- 
cyanides  and  sulfocyanates  will  all  yield  hydrocyanic  acid  when  an 
acid  solution  containing  them  is  distilled  at  the  boiling  tempera- 
ture, Hilger  and  Tamba  state  that  cyanides  may  be  detected  in  the 
presence  of  ferro-  and  ferricyanides  by  acidulating  with  tartaric 
acid  and  passing  a  current  of  carbon  dioxid  through  the  solution, 
taking  care  not  to  warm  the  solution  above  sixty  degrees,  On  ac- 
count of  the  restricted  conditions  this  method  is  not  adapted  to  use 
by  students. 

The  cyanides  are  salts  of  very  weak  acid,  while  the  ferro-  and 
ferricyanides  and  sulfocyanates  are  salts  of  strong  acids ;  as  the  re- 
sult of  this,  the  cyanides  are,  upon  going  into  solution  in  water, 
largely  hydrolytically  split  up  with  the  formation  of  much  free 
hydrocyanic  acid,  while  the  hydroferrooyanic  aoid,  etc.,  are  not 
formed.  As  a  result  of  this,  hydrocyanic  aoid  will  distil  from  a 
solution  of  potassium  cyanide  although  the  latter  is  highly  alkaline. 
The  hydrolysis  of  all  salts  of  weak  acids  is  ^eater  if  there  is  pr&B* 
ent  at  the  same  time  in  the  solution  the  cations  of  some  weak  base ; 
hence  the  hydrocyanic  aoid  will  distil  much  more  readily  from  the 
potassium  cyanide  solntion  if  there  be  added  to  the  latter  some 
ammonium  chlorid. 

A  very  Bimple  separation  of  the  cyanogen  ion  from  the  interfer- 
ing ions  may  be  based  upon  the  above.  All  that  is  necessary  is 
to  make  the  solution  alkaline  with  ammonium  hydroiid,  add  some 
ammonium  chlorid,  and  distil  at  the  boiling  temperature*  Under 
these  conditions  the  ferro^erricyanidea  and  the  sulfocyanates  are 
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perfectly  stable,  while  the  cyanides  readily  yield  hydrocyanic  acid, 
which  may  be  detected  in  the  distillate  through  the  formation  of 
Prussian  blue  or  by  the  precipitation  of  silver  cyanide  in  an  acid 
solution  of  silver  nitrate.  The!  simplest  method  of  all,  though,  is  to 
place  a  little  of  the  solution  to  be  tested  in  a  small  beaker,  add 
ammonium  hydroxid  and  ammonium  ohlorid;  as  before,  cover 
with  a  small  watch-glass  carrying  on  the  under  side  a  small  piece 
of  paper  wet  with  a  one-fourth  normal  solution  of  copper  ammonia 
sulfate.  The  beaker  is  then  slightly  warmed  and  set  aside  for  some 
time.  If  cyanides  are  present  the  paper  will  lose  its  blue  color, 
owing  to  the  change  of  the  copper  ammonia  ion  into  the  colorless 
cuperous  cyanogen  ion.  By  this  means  as  little  as  one-tenth  of  a 
milligram  of  potassium  cyanide  may  be  detected.  In  order  to  get 
the  full  delicacy  of  the  test  the  paper  must  be  small  and  the  action* 
must  go  on  for  several  hours.  In  the  absence  of  cyanides,  but  in 
the  presence  of  the  ferrocyanides,  etc.,  the  paper  will  retain  its  blue 
color  for  days. 
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NOTE  ON  MESOUBOUS  SULFATE  FOB  STANDARD 

CELLS. 

By  H.  P.  Cadt.  Univerrity  of  Kamu,  Lawrenee. 

CABHABT  and  Hallet  have  recently  reoommended  that  the 
meroarooB  salf  ate  ased  in  the  preparation  of  Clark  or  oadmium 
standard  cells  be  prepared  electrolytically  by  using  an  anode  of 
pare  mercury,  a  cathode  of  platinium  and  salf  uric  acid  as  the  elec- 
trolyte. The  mercarous  sulfate  prepared  in  this  way  is  crystalline 
in  character  and  gives  very  uniform  results  when  made  up  into  cells. 
It  is,  however,  somewhat  troublesome  to  make  and  the  process  is  a 
rather  slow  one. 

A  sample  of  mercarous  sulfate,  a  so-called  C.  P.  article,  which 
gave  cells  differing  from  the  true  value  by  nearly  a  millevolt,  was 
rubbed  up  with  a  little  mercury  and  kept  on  a  hot  plate  under  di- 
lute sulfuric  acid  for  some  hours.  At  the  end  of  this  treatment  the 
sulfate  was  crystalline  and  gave  cells  which  agreed  almost  exactly 
with  those  prepared  from  the  electrolytically  prepared  sulfate.  It 
is  easier  to  buy  mercurous  sulfate  and  purify  it  by  the  above 
process  than  to  prepare  it  by  the  electrolysis,  and  the  product  seems 
to  be  as  good. 
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A  PROPOSED  TEST  FOR  BLEACHED  FLOUR. 

By  J,  T.  Wti;.tJUiD,  K&sui«  SUt«  Africultiml  Goltefffl,  Mknb«ttui. 

WITHIN  the  laet  three  years  there  has  been  a  great  develop- 
ment of  the  artificial  bleaching  or  aging  of  flour.  In  this  it 
is  claimed  that  the  color  of  the  flour  is  improved  and  also  its  bak- 
ing qualities,  so  that  the  treatment  gives  flour  properties  that  it 
would  naturally  acquire  on  being  stored  several  months.  Although 
boards  of  health  have  taken  no  action  concerning  this  treatment  of 
flour,  manufacturers  who  have  not  adopted  the  process  and  do  not 
wish  to  go  to  the  expense  are  claiming  that  euch  flour  is  unwhole* 
some,  and  the  belief  that  this  is  the  case  is  not  uncommonly  held 
by  consumers.  A  simple  test  to  distinguish  artiflcially  bleached 
flour  is  therefore  some  thing  to  be  desired. 

Inaamuoh  as  the  bleaching  processes  in  use  employ  oxids  of 
nitrogen  produced  in  one  way  or  another,  it  occurred  to  the  writer 
that  Grriess's  test  for  nitric  acid  by  means  of  alphanaphtbylamine 
and  sulfanilic  acid  might  be  available.  In  applying  this  test  we 
have  used  the  modification  Buggested  by  Ilosvay,  who  uses 
acetic  acid  instead  of  mineral  acid.  One-half  gram  of  sulfanilic 
acid  is  dissolved  by  heat  in  150  cubic  centimeters  of  dilute  acetic 
acid.  One-tenth  gram  of  alphanaphthylamin©  is  heated  with  20 
oabio  centimeters  of  strong  acetic  acid,  and  the  colorless  solution 
poured  off  from  the  residue  and  mixed  with  130  cubic  centimeters 
of  dilute  acetic  acid.  For  use,  the  two  solutions  are  mixed  in  equal 
quantities  and  two  cubic  centimeters  of  the  mixed  solution  added 
to  the  liquid  to  be  tested. 

In  testing  flour,  about  a  teaspoouful  is  shaken  with  a  few  cubic 
centimeters  of  distilled  water  and  the  reagent  added  directly  to  it. 
A  pink  color  of  varying  intensity  is  obtained  with  bleached  flour 
in  a  few  minutes,  while  unbleached  flour  gives  no  reaction.  The 
delicacy  of  the  test  is  increased  by  settling  out  the  flour  by  the  use 
of  the  centrifuge. 

This  test,  as  will  be  seen,  is  very  speedy.  Its  applicability,  how- 
ever, is  not  yet  fully  determined,  as  nitrites  are  subject  to  oxidation, 
and  possibly  other  chemical  changes  might  take  place  with  the 
lapse  of  time  that  would  cause  failure  to  react  for  nitrites.  ^  The 
matter  is  under  further  iuvestigation  touching  this  point. 
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ON  SOME  FEREOCYANIDES  OF  CALCIUM,  BARIUM, 
AND  MAGNESIUM. 

By  F.  B.  Dains.  Wuhburn  CollcKe.  Topcka. 

WHEN  potaasiura  ferrocyanid©  is  add^d  to  aolutioog  of* cal- 
cium, barium  and  magnesium  contaiuiDg  free  ammonia  or 
ammonium  ialts,  difficultly  sdlubl©  precipitates  are  obtained.  Con- 
cerning the  composition  of  these  precipitates  some  confusion  seems 
to  have  arisen.  The  general  idea  has  been  that  they  were  doable 
ferrocyanides  of  potassium  and  the  alkaline  earth  metal.  Te^ts^ 
however,  showed  that  the  product  always  contained  ammonia; 
hence  it  seemed  of  interest  to  ascertain  whether  the  preoipitat© 
was  a  definite  chemical  compound  or  a  mixture  of  ferrocyanidee. 

H*  Baubigny,  in  an  article  on  the  separation  of  calcium,  barium, 
and  strontium  (Chem.  News,  72,  27)'  suggests  that  after  the  re- 
moval of  the  barium  as  barium  chromate,  and  after  getting  rid  of 
the  excess  of  the  chroma te,  the  calcium  be  precipitated  by  means 
ot  potassium  ferrocyanide  in  ammonium  chlorid  solution.  On  the 
aathority  of  Rose,  he  calls  this  precipitate  a  potassium -calcium 
ferrocyanide.  He  also  recommends  the  use  of  potassium  ferro- 
cyanide as  a  test  for  calcium. 

In  the  text-book  of  qualitative  analysis  by  Bailey  and  Cady 
(first  edition)  the  precipitation  of  calcium  and  magnesium  by 
potassium  ferrocyanide  in  the  presence  of  ammonuium  salts  is 
mentioned,  and  the  fact  pointed  oat  that  they  contain  ammonia. 
Keoently  (Jour.  Am.  Chem.  Soc,  28*  1510)  Flanders  has  suggested 
the  use  of  potassium  ferrocyanide  in  the  presence  of  ammonium 
chlorid  as  a  test  for  calcium,  and  on  the  authority  of  Presoott  and 
Johnson  (1903,  p.  212)  calls  the  precipitate  potassium  ferrocyanide. 


EXPERIMENTAL. 

The  product  formed  by  precipitating  a  calcium  salt  with  potafl" 
si  urn  ferrocyanide  in  the  presence  of  a  large  excess  of  ammonium 
chlorid  or  nitrate  was  thoroughly  washed  with  hot  water,  and  dried, 
first  on  a  porous  plate,  and  then  at  seventy  degrees  in  an  oven. 
Qualitative  teste  showed  that  the  product  contained  potassium, 
ammonium,  calcium,  the  ferrocyanogen  ion,  and  water.  Analysis 
of  various  preparations  gave  results  which  correspond  to  the  folow^ 
ing  formula:   K3tCaFe(CN)e,  4(NH4)CaFe(CN)«2HtO. 
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Found,  CaleulaUd, 

NH 9.62  9.49 

K 5.10  5.15 

Ca 13.18  13.19 

Fe 18.48  18.39 

H2O 2.24  2.37 

When  potassium  ferrooyanide  is  added  to  a  barium  salt  under 
similar  conditions,  a  light  yellow,  heavy,  granular  precipitate  falls, 
which  is  soluble  enough  in  hot  water  so  as  to  admit  of  crystalliza- 
tion from  that  solvent.  This  fact  was  known  to  Thenard,  since  he 
suggests  the  separation  of  barium  from  strontium  by  precipitating 
the  barium  in  ammonia  solution  by  means  of  potassium  chromate. 
(Children's  translation  of  Thenard's  Essey  on  Chemical  Analysis, 
1819,  p.  123).  The  analysis  of  the  material,  air-dried  on  a  porous 
plate,  gave  results  corresponding  to  the  formula  EsBaFe  (CN)6, 
4(NH4)BaPe{CN)6l5H30. 

Found.         CaUulaUd. 

K 8.65  8.49 

NH4 6.76  6.44 

Ba 30.46  30.67 

Fe 12.53  12.48 

HfO 11.80  12.06 

Magnesium  salts  under  these  same  conditions  give  a  fine  white 
precipitate,  difficultly  soluble  in  water  and  acids.  In  Watts's  Dic- 
tionary, edition  of  1869,  a  ferrooyanide  of  magnesium  and  am- 
monium is  mentioned  as  having  been  obtained,  but  in  an  impure 
state.  The  cause  of  this  lies  in  the  carrying  down  of  a  slight  ex- 
cess of  magnesium,  probably  due  to  the  formation  of  a  small 
amount  of  Mg2Fe(CN)6.  The  product  carefully  washed  and  air- 
dried  to  constant  weight  gave  figures  which  correspond  best  to  this 
formula :  KjMgFeCCN  )6,  5(  NH4  )MgFe(CN )6l0H2O. 

Found,  CaleulaUd. 

Ka 3.85  4.22 

NH4 9.79  9.72 

Mg 8.48  7.87 

Fe 17.96  18.06 

HsO 9.94  9.70 
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DETERMINATION  AND  COMPARISON  OF  SOUND 
INTENSITIES. 

By  Bbucs  V*  HlL^  UnlverBity  of  EauAU*  t*WT*nee, 

WE  are  now  able  to  compare  the  power  and  efficieney  of  difFei- 
811 1  luminantB  with  confliderable  ©aee.  For  Bitoilar  measure- 
ments dealing  with  the  energy  from  sounding  bodies  we  have, 
however,  at  present  no  method.  Several  properties  of  the  vibra- 
tioQS  and  waves  concerned  in  the  two  oases,  as  well  as  the  peculiari- 
ties of  the  sense-organs  involved,  are  responsible  for  this*  To 
compare  the  illumination  power  of  two  lamps,  the  commoti  pro- 
oednre  is  either  to  produce  equal  illumination  from  the  two 
eoufoes  on  adjacent  parts  of  the  same  screen,  or  so  to  adjust  the 
two  that  shadows,  of  equal  depth  are  cast.  Now,  both  of  these 
methods  depend  upon  the  fact  that  light  travels  very  nearly  in 
straight  lines.  Sound  waves,  having  so  much  greater  wave  lengthy 
do  not  even  approximate  rectilinear  propagation. 

The  eye  is  very  sensitive  to  changer  of  intensity,  but  not  to 
small  shadings  of  color.  With  the  ear  the  reverse  is  true.  Very 
small  changes  of  pitch  can  be  perceived,  while  variation  of  loudness  ^ 
is  required  to  make  itself  noticed.  A  lamp  varying  even  slowly  is 
unpleasant,  while,  in  music,  the  accent  and  shading  are  nece^ary, 
and  so  by  habit  we  are  less  able  to  discriminate  slight  changes  of 
sound  intensity.  Again,  the  ear  has  a  power  of  analysis  which  the 
eye  does  not  possess,  A  white  light  may  really  be  made  up  of  a 
number  of  different  combinations  of  colors.  In  the  sound  from  a 
number  of  instruments,  however,  the  ear  can  pick  out^  not  only  the 
separate  pieces,  but  the  overtones  given  by  them^  amounting  in 
all  to  hundreds. 

All  these  things  make  it  impossible  to  compare  tone  intendities 
as  we  do  those  of  light,  The  effect  of  a  given  source  of  light 
might  be  measured  by  its  chemical  action,  but,  so  far  as  we  know, 
there  is  no  corresponding  effect  dae  to  sound.  There  are  several 
effects  produced  by  sound,  and  of  these  we  will  speak  briefly,  and 
give  a  short  account  of  the  attempts  to  solve  the  problems  of  sound- 
intensity  measurement.  The  action  of  the  microphone  has  long 
been  known.  If  in  the  circuit  with  a  battery  and  a  telephone  re- 
ceiver is  placed  a  carbon  rod,  resting  loosely  upon  carbon  supports 
at  its  ends,  a  very  slight  jar  varies  the  resistance  of  the  contacts 
and  causes  a  sound  in  the  receiver.    Three  nails  in  H  shape  make  i 
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a  fairly  eensitive  miorophone.  The  ordinary  traDsmitter  is  a  de- 
vice on  the  earn©  prmciple.  A  numbeT  of  years  ago  Wm.  Weber 
suggested  the  oee  of  the  variable  current  thus  produced  as  a  meas- 
ure of  sound  intensity.  The  currents  in  the  secondary  circuit  of  a 
local  battery  telephone  set  are  bo  exceedingly  small,  however,  that 
there  has  until  recently  been  no  reliable  instrnmeDt  to  measure 
them,  though  several  have  been  proposed.  Even  now  it  is  not  cer- 
tain that  the  instruments  suggested  for  this  purpose  will  be  sac- 
oeesful.     This  method  will  be  touched  upon  later, 

lo  1878  and  1881  Vierordt  published  several  papers  in  which  he 
describes  methods  of  comparing  sound  intensities  by  the  distances 
to  which  they  were  audible.  He  found  that  the  law  of  inverse 
squares  does  not  hold  as  in  the  case  of  light,  but  that  the  intensity 
decreases  as  the  inverse  first  power  of  the  distance*  Here  he  de- 
pends upon  the  ear,  which  is  very  unreliable,  especially  at  the 
ihrmkhald  of  seuBation.  Rayleigh  has  found  that,  under  certain 
circamstances,  no  relation  seems  to  exist  between  the  intensity  of 
the  etimnluB  and  that  of  the  resulting  sensation*  Certainly  the  ear 
is  much  more  sensitive  to  sounds  of  some  pitches  than  to  others, 
Even  if  the  method  of  Vierordt  were  trustworthy  it  could  not  well 
be  used,  as  considerable  space  must  be  had  out  of  doors,  and  quiet 

Next  in  the  point  of  time  came  the  suggestion  of  Overbeck.  He 
used  a  microphone  with  but  two  c&rbon  contacts,  the  one  resting 
lightly  on  the  other  and  the  whole  upon  a  resonance  board.  He 
showed  that,  to  a  certain  degree  of  approximation,  the  Increaae  of 
the  resistance  of  this  arrangement,  when  acted  upon  by  a  sound  vi- 
bration, was  proportional  to  the  intensity  of  the  sound  falling  upon 
it.  It  was  therefore  put  into  one  arm  of  Wheats  tone's  bridge,  a 
balance  obtained  when  the  microphone  was  at  rest,  and  the  de- 
flection of  the  galvanometer  produced  by  h  sound  wave  falling  upon 
the  apparatus  measured .  This  was  useful  only  for  sounds  of  mod- 
erate intensity  and  for  the  range  of  pitch  c  to  c', 

Dvorak  describes  a  number  of  contrivances  depending  upon  the 
repulsion  of  resonators  and  of  light  aluminum  vanes  perforated 
with  holes  larger  on  the  one  side  than  on  the  other.  In  a  similar 
way  Professor  Wood,  of  Baltimore,  has  madea  sound  pedometer,  the 
speed  of  which  depends  upon  the  intensity  of  the  tone,  but  which 
cannot  be  used  as  a  measure  of  it  Lord  Rayleigh  suggested  placing 
a  light  mica  vane  within  a  tube  at  an  angle  of  forty-five  degrees  to 
the  axis  of  the  tube.  At  the  open  end  of  the  tube  was  an  elastic 
diaphragm  at  the  node  of  a  standing  wave  of  the  sound  to  be 
studied.     When  the  sounding  body  was  in  action  the  vane  tended 
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lo  ^i  tteelf  along  the  axle  of  the  tube.  TbiB  motion  was  balanced 
^by  the  action  of  a  magnet  npon  the  vane  and  beld  in  position  bf 
field  of  the  earth.  E.  Grrimaehl  ased  a  Bimilar  airangement 
None  of  the  methodfl  so  far  described,  however,  with  the  exoep- 
tiun  of  that  of  Weber,  is  of  more  than  incidental  interest,  All  de- 
pitnd  upon  asaumptione  and  have  very  limited  poBsibililies.  Prof. 
Mai  Wien,  in  1889,  conetructed  his  optical  telephone^  Upon  the 
dtaphragm  of  a  special  receiver  he  placed  a  small  mirror  which 
vibrated  with  the  varying  current  in  the  magnet  spools*  thus  giving 
b«  metuiare  of  the  amplitude  of  the  vibration  of  the  diaphragm. 
Later,  he  placed  the  mirror  directly  upon  a  membrane  actuated  by 
the  vibration  to  be  Btndied,  without  the  interventioti  of  the  tele- 
ptione.  If  the  tone  under  consideration  is  pure,  that  lb,  if  it  can  be 
ritpresented  by  a  simple  slue  function,  the  intensity  in  absolute 
measure  may  be  oalcalated  from  the  amplitude  thus  found.  For  com- 
plex  tones,  and  those  with  which  we  have  most  to  do  are  very  com- 
plex,  thie  method  is  of  no  direct  value. 

Q*  Stem  I  in  1891,  used  a  epecial  microphone  to  study  the  in  ten* 
sity  of  sound  in  the  various  parte  of  a  room.  The  method  is  merely 
qualitative  and  gives  us  little  of  any  value. 

Mr.  B.  F.  Sharps,  working  with  Professor  Webster,  at  Clark 
University,  estimated  the  intensity  of  sound  as  follows:   One  total 
redacting  mirror  of  a  Michelson  ref Tactometer  is  made  small  and 
light  and  mounted  upon  a  thin  plate  forming  part  of  the  wall  of  a 
Helmhollz  resonator.     The  abjective  of  the  observing  telescope  was 
a  lane  mounted  upon  one  prong  of  a  tuning-fork  of  the  same  period 
as  the  tone  to  be  studied.     A  system  of  oblique  bands  was  formed, 
the  inclination  of  which  is  a  function  of  the  intensity  of  the  sound. 
Here  also  the  method  is  inapplicable  to  anything  but  a  pure  tone. 
As  atiown  mathematically  by  Bayleigh,  radiation  must  exert  a 
B*(»ady  pressure  upon  a  surface  that  opposes  its  advance.     Nichols 
and  Hull  demonstrated  the  existence  of  thie  pressure  in  the  case  of 
li|?ht  several  years  ago.     More  recently  Altberg  constructed  an  ap- 
paraius  oonsistiug  of  a  reflecting  wall  in  which  there  was  a  circular 
liole.     Within  this  hole  was  a  plunger  supported  upon  one  arm  of 
a  torsion  balance.     In  this  way  he  succeeded  in  measuring  the  ac- 
tual energy  given  out  by  a  glass  tube  set  in  longitudinal  vibration 
by  the  Motion  of  a  rapidly  rotating  rubber  of  cloth  wet  with  al^ 
[oohol.     With  a  souud  so  loud  that  he  was  obliged  to  stop  his  eara 
I  while  working  with  it  he  found  a  radiation  pressure  of  0.25  dynes 
join*.     If  this  method  could  be  applied  to  sounds  of  ordinary  in* 
[teoaltj  it  would  eertainly  be  very  valuable,  but  this  noise  was  prob- 


Chemical  and  Physical  Papers.  91 

ably  hundreds  of  times  more  intense  than  those  with  whioh  we 
ordinarily  have  to  do.  When  working  with  light  the  suspended 
parts  oould  be  pat  within  an  air-tight  vessel  and  so  protected  fr6m 
air  currents,  but  in  the  oase  of  sound  measurements  this  is  im- 
possible, as  that  would  shut  off  the  pressure  that  we  desire  to 
measure.  This  puts  a  very  definite  limit  to  the  delicacy  of  the 
suspended  system  that  may  be  used  in  such  an  instrument.  Some 
form  of  microphone,  properly  calibrated,  will  perhaps  prove  in  the 
end  the  most  satisfactory  means  of  estimating  sound  intensities. 


III. 

GEOLOGICAL  PAPEE8. 


"Some  Geological  Studies  on  Northwestern  Washington  and  the 
Adjacent  British  Territory." 

By  Albbrt  B.  Rbagan.  Mon,  Wash. 

"Some  Animals  Discovered  in  the  Fossil  Beds  of  Kansas." 

By  Charles  H.  Stbbnbbrq.  Lawrencep  Kan. 
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SOME  GEOLOGICAL  STUDIES  ON  NORTHWESTERN 

WASHINGTON  AND  ADJACENT  BRITISH 

TERRITORY. 

By  Ai^BAT  B.  Rrauah,  Mora,  Wuh. 

T^HE  region  under  consideration  extends  in  a  nortb  and  eoutb 
^  direction  from  the  city  of  Bellingham  north  to  the  Fraaer  river 
in  British  Columbia;  and  in  an  east  and  west  direction  from  the 
foot-hills  of  the  Suroas  and  Selkirk  mountains  to  Georgian  Bay* 
For  the  most  part  its  practically  low,  level  surface  consists  of  estuary 
and  glacial  deposits,  some  trap  and  granite  rock,  and  a  small  patch 
of  Eocene  exposed  in  British  Columbia  and  a  larger  patch  of 
Eocene  at  Bellingham,  The  whole  region  was  once  heavily  tim- 
bered, but  now,  on  the  southern  side  of  the  international  boundary. 
line,  it  is  about  half  cleared  and  the  other  part  might  be  termed 
"logged  off"  lands,  as  the  best  timber  has  been  cut  And  now 
railways  and  wagon  roads  traverse  it  in  all  directions.  The  area  in 
British  Columbia  is  still  in  the  virgin  state,  with  the  exceptions  of 
a  few  clearings  here  and  there*  In  the  Fraser  delta,  however,  there 
are  large  areas  of  cleared  land.  At  places  it  is  thickly  settled. 
Also  large  cities  are  on  the  river  here.  The  cleared  lands  are  valued 
at  from  $60  to  S120  per  acre;  the  "logged  off*'  lands  on  the  Ameri- 
can side,  $10  per  acre*  The  region  is  a  difficult  one  in  which  to 
trace  out  geological  formations  in  detail*  Only  a  reconnoisance 
trip  was  made  in  British  territory. 

LITERATX7BE* 

In  volume  I  of  the  Washington  Geological  Survey,  Prof.  Henry 
Landea,  state  geologist,  describes  the  region  in  the  vicinity  of  Bel- 
lingham,  giving  the  resources  of  the  same  in  detail.  A  further 
mention  of  his  work  will  be  given  when  the  subjects  concerned  are 
considered. 

BTBATiaSAPHIOAL  SECTIOHB. 

L   Section  at  the  water's  edge  one-half  mile  south  of  Fish  Point  i 
h   Dark  brown  sand,  containing  layers  of  oyster  shells,  which 
seem  to  indicate  that  the  deposit  had  evidently  been  at 
least  a  tide-water  beach ,,..,,.,...  1  foot, 

2,  Light  brown  sand  tinged  occasionally  with  ocher , , , , 10  feet, 

3.  Blue  ground  moraine  clay,  containing  small  water- worn 
granite  fragments,  a  bo  large  granite  boulders  of  glacial 
origin,  as  is  demonstrated  by  parallel  scratches  and  by 
one  face  of  the  boulders  being  flattened .....,, 14     *' 
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2.  Section  on  Bellingham  bay,  one  and  one*half  miles  south  of  ^ 
Pish  Point: 

1.  Blackearth 6  feet 

2.  Yellow  clay,  containing  round  fragments 8    " 

3.  Sand 10     " 

4.  Coarse  gravel,  cobblestones,  and  sand— an  occasional  large 

boulder— all  promiscuously  mixed,  apparently  outwash  ma- 
terial at  the  foot  of  the  glacier.  Occasional  sorting  is 
shown 20  feet 

3.  Section  300  feet  sooth  of  section  2 : 

1.  Alluvium 4  feet. 

2.  Yellow  clay  and  sand 14  " 

3.  Very  coarse  gravel,  ccmtaining  many  cobblestones 10  " 

4.  Banded  coarse  sand 16  " 

4.  Section  300  feet  sooth  of  section  3 : 

1.  Alluvium 4  feet. 

2.  Yellowsand 10     " 

3.  Gravelly  sand 10     " 

4.  Laminated  coarse  sand 14     " 

6.  Coarse  gravel 4     " 

6.  Light  brown,  massive,  very  fine  sand 3     " 

5.  Section  300  feet  south  of  section  4 : 

1.  Alluvium 4  feet. 

2.  Yellowsand 14     " 

3.  Light  brown,  fine  sand 10  inches. 

4.  Coarse,  laminated  sand,  with  laminae  dipping  south  45  de- 

grees   16  feet. 

6.    Coarse,  laminated  sand 8  inches. 

6.  Coarse  gravel,  bedded,  with  beds  dipping  south  at  an  angle 

of  45  degrees 4  feet. 

7.  Not  seen 4     " 

6.  Section  600  feet  south  of  section  5  : 

1.  Alluvium 4  feet. 

2.  Yellow  sand 14     " 

3.  Massive  dark  brown  sand,  containing  rounded  and  angular 

fragments 28     " 

7.  Section  300  yards  south  of  section  6 : 

1.  Sand 10  feet. 

2.  Blue  clay,  containing  large  boulders.     In  this  stratum  there 

are  Pecten  and  other  marine  shells 30     ** 

8.  Section  600  feet  south  of  section  7 : 

1.  Yellow  sand 20  feet. 

2.  Laminated  blue  clay 2     " 

3.  Massive  blue  clay  (Pectin  shells) 2     *' 

Sections  2-8  are  extraglacial  deposits  of  the  narrow  moraine 
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delta  type.    They  were  apparently  deposited  at  the  mouth  of  an 
oear  stream. 

In  section  5,  opposite  th«  mouth  of  the  above  glaoial  stream  a 
glacial  foot  maintained  itself  for  a  considerable  time.  Later  it  was 
pushed  further  south.  That  the  terminal  moraine  was  at  this  point 
is  attested  by  the  numerous  large  boulders  in  the  debris. 

9.  Section  in  well  at  Marietta: 

1.  Sand  and  s^ravel 10  feet. 

2.  Sand  containing:  marine  shells 2     *' 

10.  Section  300  yards  west  of  the  portage  on  Hale's  Passage: 

1.  Soil 1  foot. 

2.  Alternating  strata  of  gravel  and  sand,  the  strata  dipping  in 

the  bedding  both  east  and  west  of  the  point  where  the 
section  was  taken 16  feet. 

3.  Unstratified  sand,  containing  boulders  from  the  size  of  a 

pebble  to  a  hundred  tons  weigrht 8     " 

4.  Very  light  brown,  very  finely  laminated,  promiscuously  bedded 

sand,  having  a  wedge  of  gravel  embedded  in  it.    This  sand 
was  seen  to  pinch  out  in  a  short  distance  both  to  the  east 
and  to  the  west  of  the  point  where  the  section  was  taken,    6  inches. 
6.   Gravel 2       " 

6.  Very  light  brown  sand 1       " 

7.  Gravel  and  light  gray,  coarse  sand,  stratified,  the  striae  be- 

ing wavy 1  foot. 

8.  Laminated,  fine,  light  brown  sand,  the  laminae  very  wavy 

and  irregular 1     ** 

9.  Stratified  sand,  carrying  cobblestones '  1     ** 

11.  Section  on  Bellingham  bay,  just  east  of  Louis  Tsetsatin's 
house,  at  the  bridge,  in  section  36  of  the  Lummi  reservation: 

1.  Unstratified  sand 7  feet. 

2.  Blue  clay,  containing  pebbles 6     " 

12.  Section  in  well  one-fourth  mile  east  of  Mountain  View : 

1.  Clay  and  sand 14  feet. 

2.  Stratum  containing  sea-shells 2    *' 

13.  Section  in  Mr.  F.  C.  Reeve's  well,  two  miles  east  of  Birch 
bay: 

1.  Soil 2  feet. 

2.  Yellowclay 20    " 

3.  Bluish  yellow  clay 2    " 

14.  Section  in  Mr.  Chambers's  well,  one  mile  east  of  Birch  bay : 

1.  White  to  yellow  clay,  containing  pebbles  and  boulders 14  feet. 

2.  Blue  clay,  containing  sea-shells 6    " 

-7 
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15.  Section  in  well  one  mile  northeast  of  Biroh  bay : 

1.  Gravelly  soil 1  foot^ 

2.  Gravelly  subsoil ^ 2  feet^ 

3.  Blueclay 20    " 

4.  Beach  deposits,  containing  clam-shells 1  f  oot.- 

The  water  in  this  well  is  brackish. 

16.  Section  on  bluff  opposite  the  railway  curve  on  Semiahm^ 
bay,  near  Main  street,  in  Blaine : 

1.  Light  brown  sand,  a  sand-plain  deposit  of  the  Blaine  eaker. .  15  feet-. 

2.  Yellowclay 8    " 

3.  Light  blue  clay 8    " 

17.  Section  in  a  well  opposite  the  schoolhouse  in  section   " 
township  40,  range  1  east : 

L   Clay 14  feet— 

2.   Sea-beach  gravel,  containing  boulders  and  marine  clam-shells,    8    " 

18.  Section  in  a  well  in  the  northeast  comer  of  section  18,  tov 
ship  40,  range  1  east: 

1.    Mostly  quicksand.     ( The  water  of  the  well  is  brackish  and 

has  an  iron-rust  taste.    It  is  poor  boiler  water) 10  feet^ 

19.  Section  in  a  well  in  British  Columbia,  one-fourth  mile  not 
of  the  northeast  corner  of  section  35,  township  40,  range  2  east, 
the  United  States: 

1.  Clay 65  feet 

2.  Sand  and  gravel,  containing  sea-shells 5    " 

20.  Section  in  Mr.  Waker's  well  in  British  Columbia,  near  tj 
boundary  line  of  section  31,  township  40,  range  3  east,  in  tl 
United  States: 

1.  Clay 46  feet 

2.  Sand  ( cottonwood  brush;  sea-shells) 6    *' 

21.  Section  on  the  road  six  miles  west  of  Abbott's  Ford,  Briti^^'^ 
Columbia: 

1.  Soil Ifoot 

2.  Stream- wash  gravel 4  feet 

3.  Blue  sand,  coarse  enough  for  plastering  purposes 3     " 

4.  Fine  yellow  sand 3  inche^^^^^ 

5.  Same  as  3  4 

6.  Same  as  4 16 

7.  Same  as3 6 

8.  Fine  yellow  sand 4 

9.  Blue  sand,  same  as3 4 

10.  Minutely  laminated  fine  white  sand 4  feet 
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22    Section  200  feet  east  of  the  laet  section : 

1.  Gravel  containing:  boulders.  .* 4  feet. 

2.  Greenish,  plaster  sand 4    " 

3.  Fine  gravel 2    " 

23.  Section  on  the  road  100  yards  southeast  of  Abbott's  Ford, 
British  Columbia : 

1.  Brownish  red  soil   3  feet. 

2.  Sand  containing  cobblestones 12    '* 

3.  Cross-bedded  coarse  sand,  containing  gravel  lenses 4    " 

4.  Sand  and  gravel 5    '* 

24.  Section  on  the  road  one  mile  northwest  of  Sumas  lake 
(Eocene): 

1.  Not  seen 300  feet. 

2.  Blueshale 10    " 

3.  Lignite 2    " 

4.  Dark  shale 18    " 

5.  Lignite 6  inches. 

6.  Dark  blue  shale 20  feet. 

7.  YellowiRh,  rather  massive  sandstone 100    " 

Parties  have  tried  to  mine  coal  here  at  several  different  times ; 
but  the  seams  are  too  thin  and  there  is  too  much  dirt  in  the  coal  to 
make  it  pay. 

25.  Section  four  miles  south  of  Murphy's  Landing,  on  the  Fraser 

(Eocene): 

1.    Sandstone,  shale,  fire-clay,  and  very  small  seams  of  lignite 

(estimated) 500  feet. 

26.  Section  just  west  of  the  railway-tracks  at  Sumas  Oity : 

1.  Sand  and  gravel 42  feet. 

2.  SandygraveL 40    " 

8.  Sand 20    '* 

27.  Section  in  a  well  in  the  southwest  quarter  of  township  40, 
range  4  east : 

1.  Light,  sandy  yellow  clay 8  feet. 

2.  Quicksand 4    '' 

28.  Section  on  the  road  two  and  one-half  miles  east  of  Everson : 

1.  Soil 3  feet. 

2.  Coarse  gravel 10    " 

3.  Finegravel 12    " 

4.  Plastering  sand 2    '* 
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29.  Seotion  in  toad  out  on  the  Bellingham  northeast  diagoDol 
road»one  mile  south  of  Lawrence  poet^offioe: 

L  SendtyaoiL , ,..    2  feet 

2.  Sand. W    ** 

8.  Blaetoyellowclay...... ,.., 15    " 

4..Blaec]ay 20    '' 

SO.  Seotion  on  the  Bellingham  road  two  miles  soatbwest  of 
'  Lawrence  post-office : 
1.   Soft  blue  day ._.......  27  feet. 

r 

This  day  has  been  tested  and  is  said  to  be  a  good  potter's  clay. 
It  is  also  said  to  be  a  good  brick  clay.  In  quaDtity  it  is  almost 
inezhanstible. 

At  the  base  of  this  day,  100  feet  from  the  surface,  in  East  Home, 
near  Lawrence  post-office,  gas  was  struok  ;  but  it  was  not  in  paying 
qnantities. 

FORMATIONS   IN   DETAIL. 

Trap. — A  trap-rock  dike  was  found  running  in  an  eaat  and  west 
direction  from  near  Abbott's  Ford^  Britisb  Columbia,  to  Stimas 
lake.  It  is  composed  of  schist  and  seFpentine  rock,  through  whi^^b 
a  ridge  runs  carrying  gold,  from  fifty  cents  to  a  dollar  and  a  half 
per  ton.    The  height  of  the  dike  ridge  is  500  feet  (eatimatad). 

Granite. — A  patch  of  granite  fills  the  triangle  between  the  So- 
mas and  Fraser  rivers  at  their  confluence.  This  area,  which  was 
examined  only  iif  a  very  general  way,  was  found  to  contain  iron-ore 
beds,  the  extent  of  which  is  yet  undetermined. 

EocENB-MiocENE  (marked  Eocene  on  the  map). — This  forma- 
tion is  composed  of  light  bluish  gray  to  light  bu£F  sandstones  and 
light  gray  to  black  carbonaceous  shales,  grading  into  seams  of 
more  or  less  impure  coal.  The  measured  thickness,  according  to 
Mr.  Bailey  Willis,^  is  10,000  feet.  The  formation  is  much  broken. 
Some  earth  blocks  of  it  are  raised  to  a  high  altitude,  with  the  strata 
still  practically  horizontal,  an  example  being  the  greater  part 
of  the  Eocene  area  mapped  in  British  Columbia;  other  earth 
blocks  are  pitched  at  a  high  angle,  sometimes  reaching  or  exceed- 
ing even  ninety  degrees.  The  formation  seems  to  be  of  lake  origin, 
the  coal-measures  of  Eocene  age;  the  series  above  the  coal,  Mio- 
cene. Prof.  F.  H.  Knowlton,  of  the  United  States  Geological  Sur- 
vey, after  correlating  the  fossils  of  this  formation,  places  its  age  as 
somewhere  near  the  Middle  Tertiary.*    For  a  more  detailed  de- 

1.  Geological  Survey  of  Washington,  voL  L  part  IV,  p.  44. 

2.  Preliminary  Report  on  Foesil  Plants  from  the  State  of  Washington,  eollected  by  Henxy 
Landes.  1901. 
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floription  of  this  formation*  aee  Eocene  Epoch*  and  Geology  of  the 
Coftl-measureH  of  Washingtoo.* 

Pliocene.— A  conglonierate  rook  was  found  in  a  little  valley 
about  four  miles  south  of  Murphy's  Landing,  on  the  Fraser  river* 
A  much  larger  area  of  the  same  kind  of  rock  was  fouud  on  the 
foot-hille  just  north  of  the  Sum  as  mountains.  It  is  undoubtedly 
much  later  in  age  than  the  Eocene-MiocaQe  of  the  same  region,  be* 
cause  in  British  Columbia  it  fills  a  chasm  left  by  the  faulting  of 
that  formation.  As  no  fossils  were  found,  its  age  could  not  be  de- 
termined. Its  horizon,  however,  would  seem  to  place  it  in  the 
Pliooeue. 

Glacial.^ The  glacial  deposits,  which  exceed  500  feet  in  thick- 
ness, are  the  surface  rock  of  the  entire  region  from  the  foot- 
hills to  Georgian  Bay,  except  where  tbey  are  covered  with  recent 
deposits.  They  were  deposited  io  the  then  Georgian  Bay  from  the 
Mi.  Baker  and  British  Columbia  glaciers.  At  the  culmination 
of  glacial  times  these  two  glaciers  seem  to  have  been  one  continu- 
ous ice-sheet  thousands  of  feet  thick  which  extended  south  prob- 
ably to  the  Olympic  mountains  and  westward  to  the  Pacific;*  buti 
as  the  epoch  began  to  wane,  they  became  separated  and  acted  in- 
dependently of  each  other.  The  Mt  Baker  or  Nooksack  glacier 
then  seems  to  have  followed  about  the  course  of  the  Nooksaok  river 
to  Lynden,  and  would  have  continued  its  c-ourse  in  a  northwestern 
direction  it  it  had  not  encountered  the  foot  of  the  northern  iee- 
sheet.  This  turned  it  in  its  course  from  a  northwest  to  a  southwest 
direction,  causing  a  push-raedial  moraine,  now  a  ridge,  to  be  formed 
where  the  two  glaciers  came  in  contact,  and  a  dump-terminal  mo* 
raine  from  Blaine  south  to  the  portage  along  the  Georgian  Bay 
coast.  The  Fraser  glacier  at  this  time  was  stopped  in  its  southern 
advauce  and  turned  westward  by  the  granite  trap  and  Eocene  high- 
lands in  British  Columbia,  and  further  deflected  westward  by  the 
Mt.  Baker  glacier.  Its  fiaal  dump  moraine  was  probably  in 
Georgian  Bay.  to  the  west  of  the  present  coast-line.  On  their  final 
retreat  from  the  region  these  two  glaciers  left  elevated  areas  where 
their  posh-medial,  terminal  and  lateral  moraines  had  been;  and 
estuaries  or  sounds  between  these  and  the  foot-hills,  all  the  country 
but  the  morainic  strips  being  at  or  below  sea- level.  These  strips 
are  typically  glacial,  and  present  practically  all  the  phenomena  pe- 
culiar to  a  glacial  region* 

3.  Liuid«B.  Waahlnffton  Qeoloffica]  Survey »  vol.  I,  part  I,  p.  t9. 

4  Loc.  c[t.  part  IV,  p.  43. 

*This  jilacier  piused  over  Orchb  tslAnd*  whIeK  is  1800  tmet  In  hfltrbt,  tb«  vkdcr  «ld|»pl»a' 
the  ithokd  oi  prvdtieAlly  alJ  ita  soiL 
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SUBOULOIAL  TlMi.— This  is  a  gray,  blue  or  black  clay .  It  is  tctj 
hard,  and  when  dry  shows  a  joint  structure.  lo  many  places  it  u 
a  gumbo.  At  places  where  it  is  the  surface  rock  it  is  rery  poor 
soil.  It  is  of  great  thickness,  and  underlies  the  entire  region  to 
th6  foot-hills.  It  was  deposited  iti  eea*  water,  as  it&  marine  shdls 
attest. 

Fossils  prom  the  Subglacial  Till,— The  fos«ils  figtjr^  and 
described  here  were  taken  from  the  subglacial  till  one  mile  below 
Fish  Point,  on  the  BelUngham  Beach  side  of  the  Lummi  Indiui 
reservation. 

Leda  fossa  (BAmn).    Figures  la  and  lb. 

"Shell  small,  elongate,  convex,  thin ;  urn  bones  anterior,  turning* 
slightly  toward  the  posterior  end,  which  is  elongated,  narrow,  and 
truncated  \  anterior  end  short  and  evenly  rounded ;  Boulptare  nearly 
obsolete,  a  few  concentric  lines  discernible ;  escutcheon  long,  narrcwr 
smooth,  and  deep-set;  an  elongate  process  on  middle  of  interior  of 
posterior  end;  hinge  with  small  internal  cartilage  pit,  and  numer- 
ous sharp  teeth  on  each  side." 

Dimensions:    Length,  15  mm,;    alt»  8.5  mm,:  diam.,  5 
umbo  to  posterior  end,  10,mm.;  to  anterior  end*  7  mm. 

Distinguishable  by  lack  of  sculpture. 

Living:  Puget  sound  (Carpenter). 

Pleistocene:   San  Pedro,  Oal.  (Arnold). 
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Leda  hamata  (Carpenter).    Figures  2a  and  2b. 

Shell  similar  to  to  Z.  fossa,  except  its  surface  is  sculptured  by 
strong  concentric,  raised  lines ;  a  raised  band,  strongly  transversely 
sculptured  by  continuations  of  the  concentric  ridges,  passes  from 
the  umbo  around  the  escutcheon  to  the  posterior  end;  escutcheon 
deep-set,  smooth. 

Dimensions:  Length,  11  mm.;  alt.,  6  mm.;  diam.,  4  mm.;  umbo 
to  posterior  end,  7.5  mm.;  to  anterior  end,  5  mm. 

Living:   Santa  Barbara  to  Catalina,  Oal.  (Carpenter). 

Pleistocene:   San  Pedro  and  San  Diego,  Cal.  (Arnold). 

Pliocene:    Deadman  island,  San  Pedro,  Cal.  (Arnold). 

Leda  tenuisulcata  (Stimp.)    Figure  3. 

Shell  small,  thin,  elongate- triagonal,  convex,  somewhat  inflated; 
umbones  anterior,  turning  slightly  toward  the  posterior  end;  shell 
rounded  before,  much  elongated  behind,  the  posterior  length  about 
twice  the  anterior.     It  is  furnished  with  very  fine,  distinct,  con- 


5.  Ralph  Arnold's  description ;  California  Academy  of  Science,  voL  HI;  p.  96. 
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ceatrio  striee.  A  raised  area,  transversely  soulptared  by  oontinua- 
tions  of  the  oonoentrio  strise,  passes  posteriorly  on  either  side  of  the 
escutcheon  from  the  umbones  to  the  posterior  margin  of  the  shell. 
Both  the  anterior  and  posterior  teeth  are  bent,  the  angle  of  eacl 
being  directed  toward  the  beak.  Margin  entire ;  cavity  of  shell 
rather  deep.  On  thd  interior  of  the  posterior  end  is  an  elongated, 
somewhat  arrow-head  shaped,  raised  process.  The  escutcheon  is 
smooth. 

Dimensions:  Length,  6  mm.;  height,  3  mm.;  umbo  to  posterior 
end,  4  mm.;  to  anterior  end,  2  mm. 

Pecten  (Chlamys)  jordani  (Arnold).    Figure  4a. 

Arnold's  description:*  "Shell  of  medium  size,  shape  of  P, 
hericeuSy  inequivalve,  rather  thin ;  right  valve  with  twenty-five  to 
thirty  angular,  smooth-topped,  imbricated  ribs,  which  become  di- 
chotomous  after  reaching  a  length  of  about  30  mm.;  interspaces 
deeply  channeled  and  narrower  than  the  ribs ;  anterior  ear  imper- 
fectly radially  ribbed  with  six  ridges,  and  showing  elevated,  con- 
centric, incremental  lines ;  posterior  ear  nearly  obsolete,  showing 
four  ribs ;  byssal  notch  not  deep ;  left  valve  shows  twenty-five  to 
thirty  narrow,  convex  ribs,  showing  imbrications  only  slightly ;  in- 
terspaces as  large  as  ribs ;  after  a  diameter  of  about  30  mm.  has 
been  reached  by  the  shell,  small  riblets  appear  in  the  widening  in- 
terspaces ;  anterior  ear  shows  five  narrow  imbricated  ridges,  with 
wide  interspaces;  both  valves  show  a  tendency  to  contract  sud- 
denly at  the  basal  margin  upon  nearing  a  completion  of  growth ; 
surface  of  both  valves  covered  with  a  minute,  lattice-like  sculpture 
which  is  generally  worn  off  on  exposed  portions  of  the  shell. 

**Allied  to  P.  opuntia  (Dall.),  but  having  fewer  ribs  on  disk  and 
ear,  and  having  dichotomous  ribs  after  reaching  a  diameter  of 
35  mm.  Distinguished  from  P.  hericeus  and  P.  hastatua  by  not 
having  fasciculated  nor  spinose  ribs." 

Pleistocene:  San  Pedro  and  Santa  Barbara,  Gal.  (Arnold). 

Pliocene :  San  Pedro  and  Santa  Barbara,  Deadman  island,  and 
Packard's  Hill,  Cal.  (Arnold). 

Dimensions:  Length,  42  mm.;  alt.,  48mm. 

Pecten  mbidos  (Hds.)  (?)    Figures  5a,  56,  and  5c. 

Shell  of  medium  size;  right  valve  with  twenty-five  to  thirty 
broad,  smooth-topped,  very  prominent  imbricated  ribs  which  be- 
come dichotomous  after  reaching  a  length  of  45  mm.  and  also  just 
before  reaching  the  ventral  margin ;  interspaces  deeply  channeled 

6.  Loc.  Cit.  p.  III. 
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and  narrower  than  the  ribe ;  eurf aoe  of  shell  oovered  with  a  minute 
latticework  where  not  worn  oflf,  also  by  conspionona  growth  lines 
near  the  margin ;  anterior  ear  imperfectly  ribbed  with  four  to  six 
ridges,  and  showing  elevated,  concentric  transverse  ridges  and  in- 
cremental lines ;  posterior  ear  small,  showing  fonr  ribs  and  con- 
spicuons  incremental  lines ;  left  valve  not  seen. 

This  shell  differs  from  P.  (  Chlamys)  jardani  in  that  the  shell  is 
larger  and  thicker,  that  its  length  and  altitnde  are  not  the  same, 
and  that  the  ribs  of  the  right  valve,  the  valve  seen,  do  not  become 
dichotomons  till  they  are  about  45  mm.  in  length. 

Dimensions :  Length,  55  mm. ;  alt.,  55  mm.  (  measure  of  56). 

Septifer  bifercatus  (7).    Figure  6. 

The  specimen  given  here  is  a  fragment  of  the  left  valve.  By  a 
careful  comparison  with  identified  specimens  it  was  doubtfully 
classed  as  above.  Beds  of  these  shells  were  found,  but  on  account 
of  their  long  interment  they  all  crumbled  to  dust  on  exposure  to 
the  air.    This  fragment  was  saved  with  the  greatest  difficulty. 

Tapes  staminea  (Conrad).    Figure  7. 

Arnold's  description:'  "Shell  of  medium  size  and  thickness, 
suboval,  convex;  surface  sculptured  with  numerous  crowded, 
rounded,  radiating  ridges  and  concentric  lines,  which  are  most 
prominent  on  the  anterior  end;  no  lunule;  margin  sometimes 
crenulated;  hinge  narrow;  ligament  narrow,  long;  three  teeth  in 
each  valve;  posterior  two  in  right  valve  and  middle  one  in  left 
valve  bifed;  pallial  sinus  long,  rounded;  muscle  impressions  not 
sunken. 

"  This  is  a  variable  species;  the  shape  of  the  shell  and  the  sculp- 
ture varying  in  different  individuals     ..." 

Dimensions:  Length,  20  mm.;  alt.,  14  ram. 

Living:  Straits  of  Puca  to  Lower  California  (Cooper). 

Pleistocene:  Santa  Barbara  to  San  Diego,  Cal.  (Cooper);  San 
Pedro,  San  Diego,  Cal.  (  Arnold  ). 

Pliocene:  Santa  Rosa;  Twelve  Mile  House,  San  Mateo  county, 
Rirker's  Pass,  Contra  Costa  county,  Monterey  and  San  Fernando, 
Cal.  (Cooper);  San  Diego,  Cal.  (Arnold). 

Miocene:  West  of  San  Jose;  Foxin's,  Santa  Barbara  county, 
California  (Cooper). 

7,   Loc.  cit.  p.  150. 
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Oarditiin  nottallii  (Mart.)    Figures  8a  and  85. 

Shell  medium  size,  cordate,  inflated,  eqai valve;  each  valve  with 
twenty-flve  to  thirty  angular  imbricated  ribs  which  aeem  to  have 
been  continuous  from  beak  to  dorsal  margin  ( the  surface  of  the 
ghelle  obtained  are  much  worn);  interspaces  wider  than  the  ribs; 
snrfaoe  marked  with  numerous  transverse  lines  of  growth;  beaks 
prominent;  abductor  scarB  subequal,  pallial  line  entire. 

Dimensions:  Length,  36  mm.;  alt.,  36  mm. 

Living:  Puget  sound;  Georgian  Bay* 

(?)  Abra  (?).    Figure  9a. 

The  teeth,  pallial  line  and  muscular  irapfe88ion&  having  been 
removed  from  this  shell,  has  made  it  impossible  to  identify  it  defi- 
nitely. 

Maooma  nasuta  (Conrad).    Figrurea  lOa  and  106< 

Arnold's  de&oription :  ^  **  Shell  of  medium  eize,  ovate  compressed, 
thin;  anterior  aid©  dilated;  posterior  side  cuneiform,  extremity 
much  above  line  of  base ;  posterior  doraal  margin  straight  to  angle 
where  it  joins  line  of  truncation ;  fold  carinated  on  right  valve ; 
umbooe  slightly  anterior  to  center,  slightly  prominent,  narrow  car- 
dinal teeth  in  each  valve;  no  laterals^  ligament  external,  long, 
straight,  narrow;  pallial  sinus  large,  expanding  interiorly,  that  of 
left  valve  joining  anterior  muacle  impresflion  at  ite  lower  posterior 
angle. 

'^Diiitingaishable  from  M,  secta  by  smaller  sisee,  less  convex 
valves,  less  altitude,  longer  straight  posterior  margin,  and  larger, 
lees  prominent  Itgainental  callus:  from  M.  inquimita  by  larger, 
longer  shell,  less  convex  valves,  less  relative  altitude,  straight  dor- 
sal margin  with  truncation  posteriorly,  and  by  less  central  umbones; 
from  M.  yaldiformis  by  more  cnneiform  posterior  extremity,  long, 
straight^  posterior  dorsal  margin,  and  by  having  beaks  anterior  to 
center  rather  than  posterior;  from  M.  indentata  by  beaks  being 
more  anterior,  being  broader,  and  by  lacking  the  prominent  folds^ 
indentation  of  ventral  margin ,  and  prominent  projection  of  poste- 
rior extremity;  from  M*  keUeyi,  which  closely  resembles  it,  by 
broader  shell  and  by  more  oblique  truncation  of  posterior  extrem- 
ity  '' 

Dimensions :   Length,  30  mm.;  alt.,  22  mm. 

Living;   Alaska  to  San  Diego;  Eamtschatka  (Cooper). 

Pleistocene :  Santa  Barbara  to  San  Diego  (Cooper ) ;  San  Pedro ; 
San  Diego;  Ventura  (Arnold);  Lummi;  Blaine. 
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Pliocene :  Eagle  Prairie  and  Danger  creek,  Humboldt  ooonty, 
California;  Santa  Rosa;  San  Fernando  (Cooper);  San  Di^^( Ar- 
nold). 

Miocene:  Sunol,  Alameda  coanty;  Foxin's,  Santa  Barbara 
county,  California  (Cooper). 

Macoma  indentata  (Carpenter)  (?).    Fig^ore  11. 

Arnold's  description  (in  part).^  Shell  rather  narrow,  saboval, 
compressed,  thin ;  umbones  slightly  posterior  to  center ;  anterior 
end  long  and  evenly  rounded ;  posterior  dorsal  line  straight ;  pos- 
terior extremity  much  projected  and  sharply  rounded;  fold  promi- 
nent. 

Dimensions :  Length,  14  mm.;  alt.,  10.5  mm.;  umbo  to  posterior 
extremity,  8.5  mm.;  to  anterior  extremity,  10  mm. 

This  shell  is  like  M.  indentata  described  by  Arnold,  except  it  is 
much  smaller. 

Siacoma  inquinata  (  Desha  yes  ) .    Fi^re  12. 

The  only  specimen  obtained  is  the  broken  left  valve  represented 
in  the  figure. 

Shell  convex,  thin ;  umbones  subcentral ;  anterior  end  dilated ; 
posterior  end  evenly  arcuate  from  umbo  and  acutely  rounded  at 
posterior  end. 

Dimensions:  Length,  11.5  mm.;  alt.,  8  ram.;  umbo  to  anterior 
extremity,  7  mm.;  to  posterior  extremity,  7  mm. 

This  shell  is  also  much  smaller  than  M,  inquinata  described  by 
Amold.i^ 

Macoma  concentrica  (Burg.)    Figure  13. 

Though  much  broken,  this  shell  was  easily  identified  by  com- 
paring it  with  specimens  in  the  university  museum  at  Seattle.  It 
resembles  M.  nasuta  very  much,  except  that  its  umbones  are  slightly 
posterior  and  the  fold  on  right  valve  is  less  prominent. 

Dimensions:  Length,  33  mm.;  alt.,  22  mm.;  thickness  of  right 
valve,  2.5  mm.;  umbones  to  anterior  extremity,  18  mm.;  to  posterior 
extremity,  15  mm. 

Living:    In  Florida. 

9.  Loc.  cit..  p.  161. 

10.  Loc.  cit,  p.  162. 


Geological  Papers.  109 


EXPLANATION  OF  PLATES. 

Leda  fossa  (Baird). 

la.   Right  valve,  1-1. 
16.   Left  valve,  1-2. 

Leda  hamata  (Carpenter). 
2a.   Left  valve,  1-1. 
26.   Right  valve,  1-2. 

Leda  tenuisulcata  (Stimp.) 
3.   Left  valve,  1-1. 

Pecten  (Chlamys)  jordani  (Arnold). 
4a.   Left  valve,  1-2. 

Pecten  rubidos  (Hds.)  (?). 
5a.   Left  valve,  1-2. 
56.   Right  valve  of  old  specimen.  1-2. 

5o.   An  enlarged  double  rib  of  56,  showing  lines  of  growth,  magni- 
fied. 

Septifer  bifercatus  (?). 

6.  Part  of  left  valve,  1-1. 

Tapes  staminea  (C!onrad) . 

7.  Left  valve,  1-1. 

Cardium  nuttallii  (Mart.) 
8a.  Ri^ht  valve,  1-2. 
86.    Inside  of  right  valve,  1-2. 

(?)  Abra  (?). 

9a.    Left  valve,  1-1. 

Macoma  nasuta  (C!onrad). 
10a.  Right  valve.  1-1. 
106.   Inside  of  left  valve,  1-2. 

Macoma  indentata  (Carpenter)  (?). 

11.  Right  valve,  1-1. 

Macoma  inquinata  (Deshayes). 

12.  A  much  broken  left  valve,  1-1. 

Macoma  concentrica  (Burg.) 

13.  Broken  right  valve,  1-2. 

Macoma  tampaensis  (Conrad)  (?). 

14.  Left  valve,  l-l. 

Macoma  yaldiformis  (?). 

15.  Broken  left  valve,  1-1. 

Saxicava  rugosa  (Linn.) 

16.  Right  valve,  1-1. 

Natica  (Cryptonatica)  clausa  (Broderip  and  Sowerby). 

17.  Drawing  showing  aperture,  1-1. 

Vermetes  species. 

18.  Drawing,  1-1. 

Ocinebra  interfossa  (Cpr.) 

19.  Drawing  showing  aperture,  1-1. 
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Macoma  tampaeEsis  (Conrad)  {?)•    Fi^re  14- 

Shell  ovate,  rather  iotiated,  thin  ;  um bones  eubceiitral  to  sLigbUy 
poBterior  to  center ;  anterior  end  slightly  rouader  than  posterior; 
no  fold  shown ;  HgameDtal  area  short,  sc-ooped  out. 

Dimensisione:  Length,  13  ram.;  diaraeter,  S  mm.;  ambones  to 
anterior  extremity,  7.5  mm.;  to  posterior  extremity,  6,5  mm. 

Li\dng :   Gordon's  Pass,  Fla,  ^ 

Macoma.  ]raldiformis  (?).    Figure  15. 

Shell  ovate  to  elongate  ovate,  compreBsed,  thia;  anterior  end 
dilated  ;  posterior  end  slightly  cuneiform,  extremity  somewhat  trun- 
cated :  posterior  dorsal  margin  short,  straight ;  fold  carinated  on 
right  valve;  umbones  posterior;  two  (?)  cardinal  teeth  in  right 
valve  (left  valve  not  seen);  ligament  external,  shorty  straight; 
pallial  sinus  large,  wavy,  expanding  inetde. 

Dimensions;  Lengthy  18  mm*;  diam.,  12  mm.;  nmbones  to  pos- 
terior end,  8  mm.;  to  anterior  end,  11.5  mm, 

Saxieava  mgasa  (LmN.)    Figm^e  16. 

Shell  very  variable  in  outline,  generally  angulflr  oblong-ovate, 
convex,  thick;  surface  ornamented  with  conspionoue  concentric 
lines  which  give  the  surface  a  rugose  appearance,  these  being  more 
prominent  along  the  anglea  of  the  shell;  hinge  area  prominent; 
one  prominent,  well  forward  tooth  in  the  right  valve  (left  valve 
not  seen ). 

Dimensions:  Length,  11  mm.;  alt,  6  mm.;  umbonea  to  anterior 
extremity,  9  mm.;  to  posterior  extremity,  3.5  mm, 

Living:    Port  Orchard^  Wash,  (Kinoaid). 


Hatica  (Cryptonatica)  clanaa  (BRODEaip  and  Sowerby).    Figure  17. 

Arnold's  description:^^  *' Shell  of  medium  size,  ovate-globular; 
spire  only  slightly  elevated;  whorls  four,  evenly  convex,  though 
sometimes  slightly  shouldered ;  surface  smooth,  except  for  fine  in- 
cremental lines;  suture  impressed,  distinct;  aperture  semilunar; 
oater  Up  sharp;  inner  lip  callous  and  reflected  completely  over  the 
umbilicus. 

Living:  Arctic  ocean;  Alaska;  north  Atlantic  (Cooper). 

Pleifltooene :  Santa  Barbara  to  San  Diego  (Cooper) ;  San  Pedro ; 
Santa  Barbara  (Arnold  )• 

Pliocene:  San  Pedro,  Santa  Barbara  (Arnold). 

Dimensions :  Alt,  27  mm*;  lat,,  26.5  mm.;  aperture,  19.5x12  mm* 
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Ocinebra  interfosaa  (Cpr.)    Figure  19. 

Shell  fuaifurm ;  spire  elevated;  whorls  five  id  number,  each  or- 
namented by  five  (and  a  trace  o!  the  sixth)  rough,  subangular» 
spiral  lines  which  are  very  prominent  on  the  anterior- posterior 
portion  of  the  shell;  also  by  cros^-lines  in  the  posterior  portion 
and  by  incremental  lines  near  suture ;  suture  deeply  appressed,  dis- 
tinct; aperture  Bubelliptical ;  outer  lip  thickened;  canal  shallow, 
produced  by  an  angulation  of  the  lip. 

Dimensions:   Alt.,  10  mm.;  lat,  6  mm.;  aperture,  5.5x4.6  mm. 

Vermatea  apecies*    Figure  18* 

Specimens  of  this  species  are  abundant  in  this  clay*  They  uau* 
ally  crumble,  however,  on  exposure  to  the  air. 


Englacul  and  Subglacial  Till. — This  till  covers  practically 
the  whole  area,  even  the  estuary  regions,  it  being  worked  over 
wholly  or  in  part  in  these  regions  by  sea  aotion.  Its  composition 
is  principally  sands  and  gravels  to  which  a  great  number  of  bould- 
ers are  added  in  the  morainic  regions.  The  formations  of  this  tiU, 
the  most  conspicuous  of  which  are  marked  on  the  map,  are  lateral 
moraines,  dump*  terminal  moraines,  push -medial  moraines,  kames, 
and  kettle-holes,  drumlins,  ridge-eskers,  overwash-marine  delta 
deposits,  etc. 

Lateral  Moraines. — A  ridge  apparently  of  this  type  was  ob- 
served southeast  of  the  northeast  diagonal  road  leading  into  Bel- 
lingham.  It  waa  not  examined,  but  its  position  would  seem  to 
indicate  that  it  was  such  a  moraine, 

Dump-term  IKAL  Moraines.— A  moraine  of  thia  type  extended 
from  Blaine  south  along  Georgian  Bay  to  the  portage,  the 
Lummi  peninsula  being  the  southern  end  of  this  moraine.  Here 
boulders  do  not  appear  in  great  numbers  on  the  surface,  for  reasons 
which  will  appear  later;  but  at  all  places  where  the  sea  is  making 
inroads  into  the  land  along  the  bay,  the  beach  is  strewn  with 
granite  and  other  plutonic  "ntggerheads."  The  foot  of  the  glacier 
was  sometimes  further  out  to  sea  than  the  present  morainic  line; 
at  other  times  further  in  on  the  estuary  side.  The  different  dump- 
ing-places  left  sink-holes  between  them,  which  are  now  kettles  or 
lakes ;  Lake  Terrel  is  an  example. 

Push-medial  Moraines. — A  morainic  strip  of  this  type,  as  we 
have  seen,  extends  from  near  Sumas  City  and  Abbott's  Ford,  in  Can- 
ada West,  to  Boundary  bay  and  Point  Boberts.  It  was  the  middle 
ground  between  the  two  glaciers  just  before  their  final  retreat.     It 
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is  quite  wide  io  places  and  eonatitutes  the  highest  glacial  de 
in  the  region.  One  hundred  feet  from  the  surface  it  was  found  to* 
contain  a  large  nomber  of  boulders  and  cobblestones,  the  remam- 
der  of  its  make-up  being  mostly  gravel.  Jndging  from  the  de- 
posits, the  glacier  seems  to  have  moved  back  and  forth  across  this 
area  several  times,  and  near  the  close  of  the  epoch  it  seems  to  have 
covered  it  entirely.  At  this  time  it  seems  to  have  formed  a  trough 
area  between  the  two  glaciers,  and  was  consequently  the  dumping- 
ground.  In  it,  both  in  the  United  States  and  Canada,  esker  rivers 
flowed  to  the  sea;  the  largest  south  of  the  international  bouadaiy^ 
line  entered  the  bay  at  Blaine. 

BiPGE-EBKKRS. —  Several  ridges,  most  all  of  the  serpentine  type, 
are  to  be  found  in  the  region  about  Blaine  and  Custer  and  in  the 
region  just  north  of  Bellingham.  The  long  broken  ridge  in  Canada 
seems  to  be  an  esker,  but  the  country  is  too  wooded  to  make  a 
sufficient  investigation  to  determine  that  it  is.  At  all  places  where 
it  was  examined  it  was  found  to  be  composed  of  sand  and  gravel  at 
its  summit.  An  esker  several  miles  long,  standing  up  above  the 
flurrounding  country  like  a  railroad  grade,  has  its  sand  plain  in  the 
suburbs  of  Blaine,  Where  it  ends  abruptly  at  the  edge  of  the  old 
Nooksack  estuary  it  is  forty-tive  feet  higher  than  the  land  oo  which 
it  is  situated.  Its  course  is  serpentine,  in  a  western  direction.  At 
a  place  or  two  it  gives  off  ridges:  at  others  ridges  join  it.  It  is 
composed  mostly  of  gravel  at  its  eastern  terminus;  but,  as  Blaine 
is  neared,  partly  stratified  sand  becomes  the  predominant  mate- 
rial. It  was  evidently  deposited  in  a  large  euperglacial  etreara— a 
stream  that  followed  the  normal  course  of  the  Nooksack  river  and 
reached  the  sea  by  the  shortest  route,  Bidges  of  esker  type  cross 
the  Parallel  road  several  places  between  Bellingham  and  Lynden, 
Similar  ridges  were  also  seen  at  Custer  and  Mountain  View, 

Kames  akd  KETTLE-eoLls, — In  the  push-medial  morainic  area 
east  of  Blaine  in  the  inter-esker  spaces  the  country  is  very  knoUy 
and  contains  many  kettles.  Most  of  the  hills  (marked  drumlinson 
the  map)  seem  to  have  been  formed  by  the  nnequal  melting  of  the 
ice  at  the  glacial  margin  at  the  i3nal  retreat  of  the  ice-sheet*  the 
superimposed  boulders  and  target  masses  of  till  partially  protect- 
ing the  ice  beneath  them  from  melting.  The  unprotected  portions 
of  the  ice  would  melt  soonest,  forming  depressions.  Into  these 
the  superimposed  till  on  the  protected  areas  would  finally  be 
dumped  by  lateral  sliding;  and,  when  the  ice  finally  disappeared, 
would  remain  as  kames  (called  drumlins  by  some  writerB).  The 
portions  of  the  ice  that  melted  slowest  would  now  represent  kettle 
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holes.  These  kmm€-billB  and  kettles  also  seem  to  be  intimately 
oonoected  id  origin  with  the  ice  edge  and  to  be  due  to  margiBal 
conditiona,  such  as  the  incorporation  of  ice  fragments  in  the  till, 
the  grounding  of  blocks  of  ice,  the  movement  of  the  ice  edge,  and 
the  development  of  underground  ice-sheets.  Similar  kamee  and 
kettles  were  also  found  in  other  parts  of  the  glaciated  region* 
Several  kettles  were  noticed  at  Mountain  View* 

Drumlins.— There  are  several  boat-shaped  knolls  and  ridges 
east  and  north  of  Bellingham  in  the  lee  of  the  now  existing  Eocene- 
capped  hills,  or  of  some  projecting  hard  substance  now  beneath 
the  surface  which  resisted  the  wear  and  erosion  of  the  ice.  These 
hills  seem  to  have  collected  in  a  way  similar  to  the  way  snow  drifts 
behind  a  wind  obstruction^  except  that  they  were  closed  in  at  the 
top  and  on  the  sides  by  loe. 

Sand-plains. — There  are  several  sand-plains  in  the  region,  but 
the  only  one  specially  noticed  is  that  at  Blaine,  previously  men- 
tioned. 

OvERWASH  AND  Glacial  Marine  Dklta  DEPOSITS. —  These  are 
given  together  here  because  the  first  merges  into  the  second.  The 
whole  area  south  ol  Blaine,  except  the  estuary  part,  is  covered  with 
overwash  material  which  was  deposited  at  or  just  below  sea- level, 
as  is  attested  by  the  marine  fossils.  It  is  compoeed  mostly  of  sand, 
and  ranges  from  a  few  inches  to  several  feet  in  thlckneee.  On  the 
Lurami  peninsula^  south  of  Fish  Point,  it  was  found  to  have  been 
dumped  into  the  sea  beyond  the  terminal  moraine.  There  it  aocu- 
mulated  to  a  great  thickness. 

Recent  Deposits*— These  are:  Tide*water^  semitide-wateri 
beach,  delta,  estuary,  lake  and  swamp  deposits. 

Tide-water  Deposits.— These  cover  the  area  between  high  and 
low  tide- water  marks  both  at  the  heads  of  Bellingham  and  Luroioi 
bays.  They  are  composed  mostly  of  sand.  They  are  valued  prin- 
cipally for  the  setting  of  salmon  nets  and  Gsh -traps,  and  for  their 
clam-beds. 

Semitide-water  Lands,— These  lands  are  situated  at  the  mouth 
of  the  Lummi  river,  and  in  the  vicinity  and  to  the  northwest  of 
Marietta.  They  are  flats  over  which  high  tides  sometimee  tlood. 
They  are  composed  of  marine  sand  and  silt*  They  are  seepy,  sour 
areas,  which  are  mostly  worthless. 

Beach  Deposits,^  These  form  the  spits  of  the  region,  also  the 
narrow  neck  of  land  at  the  portage,  and  a  narrow  strip  along  the 
coast  in  the  vicinity  of  the  government  day-echool  building. 
-S 
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Tbejr  aro  eompoged  mostly  of  grarol  and  cobMnafiinw  The  opit 
at  Blaine  is  naed  as  a  site  for  fish  oanneriaa.  The  othor  mpUm  mxB 
naed  as  camping-idaoea  in  the  fiahini;  aeaaon. 

Dblita  Dnpoam.— Tbeee  oorer  laige  areas  both  at  the  month 
of  the  Fraaer  and  the  Nookaack-Lnnmii  riven.  The  Noc^kaaok 
delta  is  quite  thick.  Logs  in  it  have  been  fonnd  thirty  feet  be- 
neath the  anrfaoe.  This  delta,  where  it  is  not  swampy,  oontains 
some  of  the  best  farms  of  the  region.  There  are  also  some  fine 
farming  sections  in  the  Fraser  delta. 

EsruABT  Deposits. — These  are  fonnd  in  the  valleys  of  the 
Fraser  and  Nooksack  rivers,  above  the  respective  deltaa.  As  hss 
been  stated,  these  regions  were  at  or  below  sea^level  at  the  dose  of 
glacial  times.  While  thns  depressed  a  coarse,  ash-gray  sand  was 
spread  over  the  Nookssck  estnary  from  a  few  inches  to  many  feet 
in  thickness.  The  thickest  deposit  of  this  sand  is  on  the  west  or 
slack- water  shore  of  the  estnary  (the  glacial  sands  sre  finer  and  are 
all  brown  to  %ht  yellow  in  color).  While  this  sand  was  being  de- 
posited in  the  slack-water  region  away  from  the  month  of  the 
Nookssck  river,  that  river  was  depositing  gravel  on  the  current 
side.  Besides  that  the  waves  of  the  estnary  were  forming  beaoh 
gravel  by  their  pounding  against  the  walls  of  the  Sumas  mountains 
on  the  east  and  by  their  tearing  down  and  leaching  out  the  finer 
material  of  the  glacial  deposits  of  the  pash-medial  moraine  to  the 
northwest,  the  coarser  material  being  left  behind  as  gravel  and 
cobblestones.  That  these  deposits  were  laid  down  in  sea-water  is 
attested  by  the  fact  that  they  all  contain  marine  shells.  Sea-shells 
were  found  in  them  seventy  feet  above  present  sea-level.  The  sites 
of  these  estuaries  are  now  occupied,  in  part,  by  low  prairies ;  the 
Bertrand  prairie  is  situated  in  the  Nooksack  estuary,  the  Langly 
prairie  in  the  Fraser. 

Lake  Deposits. — Deposits  of  this  type  are  often  very  thick. 
They  are  composed  mostly  of  sand,  silt,  and  peat. 

Swamp  Deposits  :  These  cover  a  great  part  of  the  delta  and 
estaary^areas  and  are  also  found  bordering  the  glacial  lakes.  The 
swamps  of  to-day,  however,  cover  a  much  less  area.  The  deposits 
are  composed  mostly  of  black  muck  and  peat.  When  tiled  the 
swamp  regions  make  fine  farming  lands. 


Geological  Papers, 


115 


LAKES* 

Xlie  lakes,  beeides  Lake  Whatcom  (of  which  do  examinatioD  wae 
ntsde),  are  Wiser,  Gamble,  Terrell,  Jadeoii,  and  Sumafi* 

Wiser  lake  is  the  lower  end  of  a  low  area  which  seems  to  be  an 
abandoned  channel  of  the  Nookeack  river ;  its  upper  end  ia  now  a 
swamp.  The  whole  area  empties  its  surplus  water  into  the  Nook- 
sack  through  a  email  stream  whiob  connects  with  the  lake.  The 
lake  is  from  thirty  to  fifty  feet  deep.  It  was  once  much  larger  thtin 
at  present.  It  is  now  surrounded  by  a  marsh.  In  this  the  peat 
deposit  is  ^-ery  thick ;  at  places  it  is  over  twenty  feet.  The  peat 
west  of  the  lake  covers  over  400  acres.  This  is  being  ditched  and 
will  soon  be  farmed. 

Gamble  lake  seems  to  be  a  closed  slough  of  the  Nooksack— an 
abandoned  channel  from  which  a  small  stream  flows  to  the  river. 

Lake  Terrrell  was  caused  by  the  terminal  moraine  making  a 
second  halt  in  its  retreat  here;  the  space  between  the  two  dumping- 
grounds  is  now  occupied  by  the  lake.  This  lake,  which  is  now  very 
shallow,  has  had  about  three  times  its  present  dimensions.  The 
prevailing  wind  which  has  blown  over  it  has  been  from  the  north- 
east ;  this  has  caused  the  waves  to  etch  away  the  bluffs  on  its  west 
and  southwest  sides.  This  chopping  process  finally  cut  an  out- 
let. In  the  etchiag-out  process  the  finer  material  was  carried  back 
into  the  lake  and  has  been  no  small  factor  in  filling  it  up.  The 
coarser  sand  and  boulders  were  left  behind  on  the  lake  front  as  a 
characteristic  lake  deposit  On  account  of  the  filling  up  of  the 
lake  and  the  lowering  of  its  level  by  its  having  cut  an  outlet,  much 
of  the  area  mapped  is  a  swamp.  In  this,  peat  has  de|x)sited  to  a 
depth  of  three  feet.  This  swamp  region  is  now  being  reclaimed  by 
ditching  and  tiling. 

Some  years  ago  a  man  attempted  to  drain  this  lake  in  order  to 
take  its  site  as  a  homestead.      He  was  promptly  stopped,  however, 

Judson  lake,  situated  in  the  Nooksack  valley,  was  caused  by  a 
beach  bench  of  the  Nooksack  estuary  damming  its  natural  outlet. 
Its  surplus  water  now  flows  north  by  way  of  Abbott'e  Ford  to  the 
Eraser, 

Sumas  lake  is  the  remains  of  the  Nooksack-Fraser  estuary  ( or 
sound)*  It  is  now  the  back-water  region  of  the  latter  stream;  its 
area  varies  with  the  rise  and  fall  of  that  river.  It  often  extends  as 
far  south  as  Sumas  City.  It  is  very  shallow  except  in  its  central 
part  At  the  time  visited  a  company  was  being  formed  to  dike  it 
at  the  south.  This,  it  was  claimed,  would  reclaim  lCMJ,t)(X)  acres, 
all  of  which  would  evidently  make  good  farm  land,  as  its  surface  is 
composed  of  a  stratum  of  peat  from  six  inches  to  a  foot  in  thick- 
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The  prineipal  streams  of  tbe  region  are  the  Fiaaer  umI  Nook- 
aack  riverB,  and  the  Dakota,  California  and  TCTrell  oreeka^  and  their 
tributaries. 

Tbe  California  and  Dakota  creeks  are  both  flat-bottomed,  wida> 
mouthed,  mod-flat  streams  that  are  pniotically  dry  when  the  tide 
is  oot.  They  both  have  their  sooroe  on  the  low  divide  between 
tbe  Bay  of  Georgia  and  the  Nooksaok  valley  at  this  point.  In  imei, 
they  have  oat  their  channels  back  till  they  rise  in  the  Nooksaok 
valley.  At  one  time  they  seem  to  have  been  ohannds  leading  oat 
from  the  Nooksaok  estuary.  They  both  poor  their  mnddy  wateis 
into  Semiabmoo  bay. 

Tbe  creek  that  drains  Lake  Jndson  flows  oat  of  the  Nooksaok 
valley  proper,  tbroogb  a  gorge  in  tbe  glacial  deposits,  to  the  Fra- 
ser,  at  Mission. 

Tbe  Eraser  river  descends  from  tbe  mountains  and  crosses  the 
Somas  valley  and  then  passes  through  granite  walls  to  tbe  flats  be- 
yond, tbrougb  which  it  flows  to  Georgian  Bay.  It  is  a  large  riw, 
of  rapid  current,  and  is  navigable  to  tbe  foot-hills. 

Tbe  Nooksack,  a  much  smaller  stream  than  the  Fraser,  flows 
from  tbe  foot-bills  in  a  northwest  direction  to  Lynden.  At  this 
point  it  turns  abruptly  south  westward,  which  direction  it  keeps  till 
it  reaches  the  point  where  it  forms  its  delta.  Here  it  divides  and 
subdivides.  The  main  branch  empties  into  Bellingham  bay;  tbe 
minor  branch  into  the  Bay  of  Lummi,  on  the  opposite  side  of  tbe 
Lummi  peninsula.  On  leaving  the  mountains  it  has  a  very  rapid 
current,  but  below  Lynden  the  stream  is  so  near  base-level  that  its 
rate  of  flow  is  much  reduced.  In  its  lower  course  its  channels  are 
very  changeable.  A  change  in  the  main  channel  in  the  *80's  washed 
away  most  of  the  Indian  village  of  Lummi  and  compelled  the  gov- 
ernment to  move  its  school  buildings  to  save  them ;  the  site  of  tbe 
sohoolhouse  then  is  now  in  the  center  of  the  main  channel  of  the 
river.  A  jam  in  the  river  some  years  ago  flooded  the  whole  coun- 
try and  (lid  great  damage  to  property.  Had  it  not  been  removed 
by  the  government  it  would  have  ruined  all  the  delta  farm  lands 
and  in  the  end  would  have  changed  the  main  channel  of  tbe  river 
to  the  Lummi  bay  side  of  the  peninsula.  This  would  have  ruined 
the  fishing  industry  of  the  Indians  and  of  the  white  people  at  Man* 
etta.     The  river  is  navigable  for  small  boats  to  Lynden. 
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DID  THE   FRABSK  RIVBR  BVEB  FLOW   THBOUOH   THE   NOOEaACK 

VALLEY  ? 

Afi  baB  hmn  previously  f^tated,  a  large  eBtuary  or  eoiind  once  ex- 
tended up  the  Nookeack  ?aUey  from  Bell  in  gh  am  bay  to  the  Burnas 
mountaina.  An  arm  of  this  sound  waa  found  to  have  eitt ended 
north  through  the  Sumaa  valley  to  the  Fraaer  river,  both  atreams 
then  emptying  into  the  same  arm  of  Georgian  Bay*  The  Fraser 
estuary  or  aound  also  then  exiated ;  the  gap  in  granite  barrier  to 
the  Fraaer'e  weatern  outlet  waa  then  probably  partly  cut.  Probably 
this  eetoary  and  the  Nooksaok  sound  were  one  continuous  sheet  of 
water;  th©  land  west  of  it  islands.  As  the  country  was  gradually 
elevated  above  the  sea  the  continuous  sound  became  a  ewamp  area 
and  then  dry  land.  At  first  the  Fraser  sent  at  least  a  large  part  of 
its  water  through  the  Nooksack  valley  to  Bellingham  bay;  the 
Nookaaok  was  then  a  tributary  of  the  Fraser,  The  part  of  the 
Fraser,  if  any.  Ho  wing  westward,  made  its  way  over  a  fall  where  it 
crosees  the  granite  ledge  that  cloaes  in  the  Sumas  valley.  As 
the  elevatidu  was  continued,  and  the  barrier  to  the  western  outlet 
of  the  Fraser  was  more  and  more  reduced,  a  greater  volume  of  that 
river  found  its  way  westward.  Finally^  as  it  was  the  larger^atream 
and  ooDsequently  could  erode  faster  than  the  Nooksack,  it  reduced 
its  channel  to  the  same  level  at  the  Sumas  pass  as  the  Nooksack 
was  at  Lynden.  This  cmused  a  slackened*  water,  or  laken,  region 
to  exist  between  the  two  streams.  As  the  Fraser  crossed  the 
narrowest  pert  of  this  lake  it  soon  filled  that  p%Ti  of  it  with  sedi- 
ment, only  ft  small  stream  ccmnecting  the  lake  with  it,  and  all  of 
the  water  of  river  fotind  its  way  westward.  On  the  other  hand,  the 
Kooksfick  entered  the  broad,  shallow  end  of  the  lake,  oraoilnd.  If  it 
still  continued  to  be  a  part  of  the  ooean,  on  leaving  the  foot-hillfl, 
and  there  deposited  its  sediment  in  the  form  of  a  semicircular  ring 
ten  to  twelve  feet  in  height  oonipletely  through  the  lake.  The  tide, 
coming  up  the  outlet  of  the  lake^  or  up  the  sound,  if  the  Nooksack 
valley  still  remained  a  sound,  probably  aided  in  forming  this  ridge. 
The  lowering  of  the  stream  below  the  lake  lowered  the  surface  of  the 
lake,  and  left  the  ridge  dry  land,  with  the  Nooksack  to  the  south  of  it. 
This  ridge  is  to-day  the  watershed  between  the  two  streams  The 
facts  that  lead  up  to  this  conotusioTi  are  these  :  (a)  Throughout  the 
level  area  from  Lynden  to  Sumas  lake  all  the  wells  are  drive. wells, 
ranging  from  fifteen  to  forty  feet  in  depth.  The  etrata  through 
which  they  are  driven  are  eand  and  gravel  of  the  river  type,  the 
depth  of  which  is  unknown*  (h)  The  Sumas  river,  which  flows 
almost  parallel  with  the  Nooksack  river  for  several  miles,  is  at  the 
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aame  level  as  thai  river,  and  is  separated  from  it  in  jubbj  places 
only  by  the  low  ridge  previously  mentioned.  At  Everson  the 
Nookaack  ranB  on  one  side  of  the  depot,  and  the  drainage  of  the 
other  side  is  through  the  Sumas  to  the  Fraaer.  In  faot,  it  wonld 
not  take  100  men  one  day  with  team  and  scraper  to  so  change  the 
ohannel  of  the  Nooksack,  at  any  one  of  several  places,  during  high- 
water  times,  that  a  great  part  of  its  water  would  nltimately  Feach 
Q^eorgian  Bay  through  the  Fraser,  And  the  same  is  true  of  the  latter 
itrtam  during  flood  periods.  It  would  back  its  water  up  through 
the  Somas  into  the  Nooksack.  In  1894  it  flooded  the  Sninas 
prairie  so  that  boatmen  rowed  to  the  suburbs  of  Sumas  City  in  the 
slack  water.  When  visited  in  June  last  it  was  backing  water  over 
the  prairie  within  two  miles  of  that  city,  and  the  Sumas  river  waa 
at  a  stand-fitill  at  Everson  There  seems  to  be  every  reason  to  be-j 
lieve  that  should  these  two  streams — Nooksack  and  Fraser — get' 
on  a  "rampage"  at  the  same  time  they  would  flood  the  entire  flat 
country  between  thera. 


DID 


THE  KOOKSACK   RIVER   EVER   PLOW  THROUGH   THB   SUMAS 
VALLEY   TO   THE    FEA6ER  ? 


To  this  question  a  negative  answer  can  assuredly  be  given.  Had 
it  ever  flowed  there  it  would  still  do  so,  because,  with  the  low  di- 
vide removed,  as  it  would  then  have  been,  the  fall  is  decidedly 
northward. 

POSSIBLE   CAPTURE   OF   THE   KOOKSACK   RIVER   BY  THE   FRASBR. 

The  Fraser,  on  account  of  its  volume  and  faU  in  its  upper  pari^ 
is  eroding  its  channel  faster  than  the  Nooksack,  and  has  already 
captured  several  streams  in  the  valley  of  the  latter.  As  we  have 
seen,  Lake  Judson,  just  oorth  of  the  low  dividing  ridge^  drains  into 
it,  as  does  also  the  Sumas  river,  a  river  which  rises  in  the  very 
gorge  through  which  the  Nooksack  descends  from  the  mountainSfand 
which  flows  almost  parallel  with  it  and  at  about  the  same  level  for 
miles*  Furthermore,  a  very  high  flood,  now  that  the  timber  is 
mostly  removed,  may  at  any  time  cause  the  Nooksack  river  to  cut 
through  the  low  divide  and  turn  the  greater  part  of  its  water  into 
the  Eraser  through  the  Sumas  river  and  lake.  Such  a  catastrophe 
is  expected  by  the  settlers  at  every  flood  period." 

12,  Thtt  tetaova}  of  m  few  feet  of  tbti  divide  west  of  i4rndea  would  tur&  a  portioi]  «f  Um  Noolt-^ 
mmtk  river  Into  ScmUhnKio  b»]r  through  the  Dnkotn  creek. 
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OANALB. 

If  the  people  of  this  region  were  a  water-going  people,  like  the 
HoUandera,  they  would  have  canals  runDing  over  the  country  in 
every  direction,  A  canal  connecting  the  NookBack  and  Fraser 
rivers  through  the  Suraas  river  and  lake  route  could  be  easily  oon^ 
structed,  large  enough  to  accommodate  large  gaaoline  boats ;  and  by 
the  use  of  locks  still  larger  vessels  could  be  used*  Another  csaoal 
could  be  almost  as  easily  out  from  the  bend  in  the  Nooksack  river 
west  of  Lyoden  to  Blaine  through  the  Dakota  creek 

WATER    POWER. 

No  attempt  was  made  at  an  investigation  of  this  subject,  It  ia 
very  evident,  however,  that  both  the  Nooksack  river  and  the  stream 
that  drains  Lake  Whatcom — a  stream  about  forty  feet  wide  and 
having  a  fall  of  318  feet  in  about  three  miles,  would  furnish  a  great 
amount  of  water  power.  The  writer  was  told  that  the  Beliinghain 
Bay  &,  Eastern  railway  has  a  power  plant  of  10,CN30  horse-power 
near  Nooksack  falls,  about  6fty-two  miles  by  rail  from  the  city  of 
Bellingbam  ;  also  that  mills  were  operating  on  Whatcom  creek,  in 
the  suburbs  of  Bellingham.  For  a  complete  discussion  of  this 
subject,  see  Professor  Landes's  report.  ^^ 

WATER. 

The  water  of  the  Nooksack  river  and  of  Lake  Whatcom  is  good 
drinking  water,  and  also  good  water  for  use  in  boilers.  The  water 
in  the  swampy  regions  is  dark,  similar  to  the  color  that  water  has 
in  a  barn-yard  drain.  It  is  very  unwholesome.  The  water  in  all 
the  wells  near  the  seashore  or  in  low  areas,  except  in  the  Nook- 
saok-Sumae  prairie  region,  is  brackish,  and  unfit  for  use*  All 
the  wells  in  the  Sumas  valley  that  have  their  source  in  the  under- 
lying quicksand  and  gravel  are  soft  and  potable,  and  most  always 
good  water  tor  use  in  tioilers.  The  water  at  aeveral  places  in  the 
Bertrand  prairie  was  found  to  contain  considerable  iron  and  was 
"hard  on  boilers,*'  to  use  the  common  phrase.  All  the  spring- water 
examined  was  pleasant  to  the  taste, 

SPRINGS, 

'The  springs  are  found  along  the  foot^iills  and  at  the  heads  of 
the  fltreama  having  their  sources  in  this  region;  also  in  the  Moan- 
tain  View  country  and  in  and  at  the  edge  of  the  highland  east  of 
Blaine.     All   the   springa  are  small  and  none  poaseag   medicinal 
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WELLB, 

The  drinking  water  of  all  the  region  back  from  the  nmm 
streams  is  furnished  by  comparatively  shallow  wells.  The  wells 
in  the  Somas  valley  and  in  the  vicinity  of  Lynden  and  Everson  are 
drive-wells,  as  previously  stated,  the  water  being  foand  in  gravel 
and  sand.  The  wells  in  the  vicinity  of  Mountain  View  are  dug  in 
subglacial  till  that  is  so  hard  that  it  has  to  be  blasted.  This  clay 
is  non-porous  and  the  wells  dug  in  it  are  mere  cisterns,  the  eaves  of 
the  houses  or  barns  usually  furnishing  the  water« 

MINBR4LS, 

Sakd,^  Glacial  sand  covers  all  the  highlands  from  Blaine  to  the 
portage.  It  is  a  light  brown,  usually  very  fine  sand.  Some  of  it 
is  good  for  plastering  purposes,  but  most  of  it  is  too  fine.  A  great 
deal  of  it  would  make  good  molding  sand,  and  would  also  be  good 
in  city  paving  and  in  macadamizing  roads.  The  soil  of  the  region 
over  which  this  sand  is  spread  is  very  poor. 

The  ash-gray  sand  of  the  delta  formation  is  coarse,  and  is,  conse- 
quently, good  plastering  sand.  Large  areas  of  it  are  found  between 
Custer  and  Femdale.  It  is  of  great  depth  in  these  localitieB,  and, 
as  the  railway  crosses  them,  it  could  be  easily  shipped. 

Gravel. —  Extensive  gravel  areas  occur  at  several  places,  the 
locations  and  approximate  areas  of  which  are  marked  on  the  map, 
but  not  their  outline  in  detail.  Some  of  the  gravel  dspoelts  are 
glacial  in  origin ;  others,  estuary  and  beach  deposita ;  and  thoso 
west,  and  in  the  vicinity  of  Lake  Judeon,  worked  over  or  replied 
glacial  material.  A  great  part  of  the  gravel  was  found  in  low  sec* 
tions;  but  the  gravel  in  Canada  and  that  just  east  of  Blaine  is  on 
high  land^  On  the  whole  the  gravel  is  a  coarae  variety  in  whiisli 
are  embedded  many  cobbles  and  boulders,  It  is  now  being  used  ex* 
tansively  for  macadamizing  roads ;  and,  aa  the  supply  is  iaexhaofld^ 
ble^  there  is  no  reason  why  this  region  should  not  havm  fiisi-clau 
toads  in  a  few  yeara. 

Garnets- — Gamete  are  found  on  botii  beaches  of  the  Lumrai 
peningula.  They  are  obtained  from  the  schists,  principally  from 
the  mica  sobiata  Thsee  schists  on  weatheritig  and  orumblitif  to 
dust  on  the  highlands  leave  the  harder  garnets  to  be  carried  to  tbe 
ebore  Line  by  the  streajms.  Here  they  are  found  in  the  beach  sand. 
Garnets  are  also  found  at  several  places  in  the  glacial  defKJsita, 

Gold,— The  black  sand  of  the  Lummi  Bay  beach  cacries  gold; 
bnt  there  is  eo  much  verdigria  in  the  water  and  sand  that  it  is  diffi. 
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cult  to  wash  it  oat.  So  far  there  has  not  been  enoagh  found  to 
make  it  pay. 

Coal. — The  ooal  seams  examined  in  British  Columbia  were  all 
ooal  of  the  Hgnitio  type.  At  one  pfaoe  several  tiranels  had  been 
made  and  coal  had  been  mined  at  several  different  times,  but  had 
each  been  abandoned ;  the  seams  were  too  thin  ^nd  the  coal  con- 
tained too  much  dirt.  Probably  by^  sinking  shafts^  thicker  veine 
and  a  better  quality  of  coal  eonld  be  obtsined. 

The  Eocene  formation  in  the  violmty  of  Bellinghara  contains 
several  coal-seams  of  workaMe  coal ;  but  a  study  of  them  and  of 
the  mines  of  the  region  wa«  not  made  by  the  writer.  A  description 
of  them,  however,  may  be  fbiuid  in  Professor  Laodes's  report." 

SOIL. 

The  soil  is  very  variable.  In  the  glacial  overwash  regions  it 
may  vary  from  a  few  inches  of  loam  to  sand,  gravel  and  clay  all  in 
the  same  dooryaid.  On  the  highlands  east  of  Blaine,^  except  in 
the  sand  and  gravel  distrietSr  it  le  usually  good.  In  the  Sumas 
valley  about  Sumaa  City  it  is  so  light  that  it  iB  blown  from  stumps, 
leaving  the  roots  bare.  In  the  immediate  vicinity  of  Sumas  City 
and  lake  it  is  deep,  and  ranges  from  a  dark  black  muck  to  peat^  from 
six  inches  to  three  feet  in  thickness.  In  all  tke  awamp  areas  it  is 
decayed  peat. 

The  region  is  fast  becoming  a  farming  section. 
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or  KAHSAS. 

IjV>K  muuf  jriNUS  iMit  the  writer  of  this  paper  has  gmn  Ida  en- 
tire time  to  the  ooUeotion  and  prepaiation  for  exhibit  of  foaaOa 
fmm  aeiranil  Weatem  atatea^  giring  mnoh  time  to  the  nob  fieMa  of 
waatem  Kanaaa,  ao  prolific  in  fine  ezamplea  of  ancient  vertebrate 
Ufa,  tktma  mention  of  aome  of  the  beat  finda  made  within  the 
laat  few  yaara  and  where  theae  have  gone,  many  being  loet  forever 
for  any  Kanaaa  maaeam,  ia  worthy  of  record. 

Aoomplata  akeleton  of  a  new  pleaioaanr  waa  found  by  the  writer^a 
ion  on  the  Hathaway  ranch,  on  Beaver  creek,  Logan  county,  and 
which  ia  now  in  the  mnaeam  of  the  Univendty  of  Eanaaa*  having 
bean  mounted  by  the  very  competent  preparator,  Mr.  H.  T.  Martin. 

A  nearly  complete  akeleton  of  Portheui  eola$9u$,  of  Oope,  ccdp 
lected  on  Robinaon*a  cattle  ranch,  in  Logan  county,  within  a  atone'a 
throw  of  the  atable,  ia  now  mounted  in  the  American  Muaeum,  at 
New  York,  and  ia  aaid  to  be  the  beat  example  of  a  fbaail  fiah  in  any 
muaeum  in  the  world. 

There  have  alao  been  aent  to  thia  muaeum  from  the  Kanaaa  fielda 
eight  other  apleudid  apeoimena,  including  a  very  fine  akull  of  the 
great  ram-nueiHi  lyio^aurus  and  the  skeleton  of  a  amaller  form  of 
IW$A0U4.  Thia  has  enabled  that  museum  to  restore  and  mount  a 
nearly  iHUuplete  skeleton  procured  some  years  ago  from  Mr.  W.  O. 
lVmrue»  k4  8oott  Oity»  Kan.»  in  which  the  head  was  distorted.  This 
Hue  akuU  was  found  on  Butte  creek,  100  feet  above  where  the  writer 
hml  |ureviottaly»  iu  1881,  found  as  good  a  one,  which  ia  now  in  the 
Muaeum  k4  Oumparative  Zoology,  at  Cambridge,  Maaa. 

TV)  Yaaaar  College  waa  sent  a  fine  skeleton  of  Clida$t0S  and  also 
\me  Ki  lHiMi¥i.\MrpH4.  both  from  Logan  county. 

'IV  the  C\iruegie  Museum,  at  Pittsburg.  P^.  much  material  has 
N^eu  eeut.  iuoludiug  the  most  ct)mplete  skeleton  of  Ptotostega  ever 
K^uuU  iu  tho  Kaucitas  ohalk-beds.  This  great  turtle  measozed  ten 
Kn^t  bi'tw^H:»u  the  frvmt  paddles.  There  was  also  sent  this  mueeam 
a  fine  ^\4etv>ti  of  the  ^ivat  predaoeous  tish.  FotthntH9  coitts^ws. 

To  tho  British  Museum  has  ^"lae  quite  a  collection,  including 
(i  utHirtv  ov'uiplete  ;»keleCou  of  the  ^rreat  broad>handed  lizardL  Ptmte^ 
s.'xkrf^u^f  .vry/^<)i(rfK^a  ueaHv  complete  skeleton  of  &  PUtrmnodon^  with 
the  beet  ;»kuil  that  the  writer  has  ever  collected.     There 
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included  a  fine  pair  of  fins  with  pectoral  arohee  oonneoting  them  of 
the  well-armed  goout-Ssb,  PTOtoiphyrmia.  Each  fin,  enameled  and 
sharp  aa  a  knife*  with  forty  teeth,  is  three  feet  in  length*  Wbat 
must  have  been  a  strong  and  effective  weapon  of  offense  or  defense 
is  shown  in  a  skull  of  this  same  fish,  with  its  long,  bony  rostrum, 
oval  in  section  and  terminating  in  a  sharp  point  In  addition  to 
this  dagger,  fixed  at  the  end  of  the  head,  the  enout-fish  possessed 
eight  sharp,  lancet-shaped  teeth  that  projected  forward.  When 
the  sharp  point  of  the  rostrum  was  driven  into  the  victim's  side 
these  lancets  widened  the  rent,  till  the  animal's  head  could  be  forced 
into  the  breach  up  to  its  eye- rims,  while  their  forward  slant  enabled 
the  head  to  be  quickly  withdrawn  for  a  fresh  attack*  Even  the 
Kansas  mosasaurs,  who  were  no  mean  fighters  themselves,  mudt 
have  avoided  this  great  fighter  among  fishes* 

A  nearly  complete  skeleton  of  this  same  lizard  is  displayed  in 
the  museum  of  the  University  of  Iowa.  This  was  a  large  specimen, 
twenty-five  feet  in  length,  with  the  bones  well  bedded  in  the  natural 
obalk* 

The  finest  saurian  ever  found  on  any  of  the  writer^s  expeditions 
came  from  the  Mendenhall  pasture*  on  Hackberry  creek,  in  Gove 
county*  The  specimen  was  complete,  except  for  the  upper  portion 
of  the  head*  The  massive  jaws  are  present,  and  the  bones  generally 
ere  beautifully  preserved,  and  so  little  distorted  by  pressure  that 
the  specimen  can  be  given  an  open  mount,  Even  the  breast- bone 
and  the  cartilaginous  ribs  are  present,  this  being  the  first  time  that 
these  bones  have  been  found  in  the  remains  of  this  animal*  This 
fine  specimen  of  Plmteearpus  coryphmua  was  sent  to  the  Roemer 
Museum,  at  Hildersheim,  near  Hanover,  Germany* 

The  first  restoration  of  a  P/a^e^arpii^  skeleton  ever  attempted  in 
the  United  States,  the  material  being  from  Kansas  beds,  was  sent 
to  Doctor  Krantz,  a  dealer  of  Bonn,  Germany.  With  this  went  the 
material  for  an  open  mount  of  the  Kansas  rhinoceros,  Teleor^eras 
fossigert  from  the  Sternberg  quarry,  near  Long  Island,  Kan* 

There  has  been  sent  to  the  Munich  Museum  a  complete  set  of 
lower  jaws  and  also  a  number  of  inferior  tusks  of  MaaUdmi  pro- 
ductus  (Cope)* 

The  same  museum  possesses  an  unusual  specimen  of  an  ancient 
shark,  Oxyrhina  mmiUlli,  found  on  Hackberry  creek,  Gove  county, 
Kansas,  in  1890*  The  remarkable  thing  about  this  specimen  is 
that  the  vertebral  column,  though  of  cartilaginous  material,  was 
almost  complete,  and  that  the  large  number  of  250  teeth  were  in 
position.     When   Chaa  R*  Eastman,   of  Harvard,   described  this 
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ftpeoimen,  it  proved  so  csompWte  as  to  deetroy  nearlj  Ihiity  wyno* 
oyms  used  to  asme  fche  animal,  mxd  derived  from  many  teeth  found 
at  vftrious  forme(r  times.  In  addition  to  the  above- mentioned  veft^ 
brate  foaeils,  the  writer  has  gathered  many  of  lesser  perfection  or 
importance,  m  well  as  everything  that  came  in  hia  way  itlnstrativB 
of  the  life  of  former  geologic  times.  The  beds  of  Eanaas  have 
proved  to  be  rich  territory  and  to  poaaeas  material  of  very  great 
ioientifio  interest,  as  is  evidenced  by  the  desire  of  the  varioas  mn- 
senms  mentioiied  above  to  seenre  fine  illustrative  examples  of  this 
ancient  Kansas  fauna. 

The  discovery  and  collection  of  these  haa  been  a  constant  soaroe 
of  joy  and  pleasure,  entirely  aside  from  any  financial  value  they 
bold.  On  the  other  hand,  it  has  been  a  very  great  dlsappointmeTit 
that  these  things,  of  such  great  scientific  interest^  had  to  leave  the 
state.  Instead  of  finding  a  natural  home  at  the  Univemty^  the 
museums  of  the  capital,  or  with  the  educational  institutions  of  the 
state,  they  are  scattered  in  other  states,  or  even  across  the  sea. 
Moreover,  the  finding  of  each  new  and  valuable  specimen  lednoee 
the  probability  of  finding  more  in  the  years  to  come.  The  writer 
has  tried  to  bring  to  a  snccessful  issue  several  movements  throngb 
which  the  results  of  bis  collecting  espeditione  in  Kansas  would  re- 
main  within  the  boundaries  of  the  state — ^ within  the  district  where 
the  hage  and  strange  forms  lived  their  lives.  To  his  regret  he  has 
00  fiar  failed. 
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"List  op  Species  op  Hymenoptera  Collected  by  the  University  op 
Kansas  Entomological  Expeditions  op  1902, 1903, 1904, 1906,  and 
1906." 

By  F.  H.  Snow.  University  of  Kanwe,  Lawrence. 

''Results  op  the  Entomological  Collecting  Expedition  op  the  Uni- 
versity OP  Kansas  to  Pima  County,  Arizona,  in  June  and  July, 

1906." 

By  F.  H.  Snow,  University  of  Kansas,  Lawrenee. 

''List  op  Species  of  Coleoptera  Collected  in  New  Mexico  by  the 
Entomological  Expeditions  op  the  University  op  Kansas." 

By  P.'  H.  Snow,  University  of  Kansas,  Lawrence. 

"Contributions  towards  a  Catalogue  op  Insects  of  Kansas,  Result- 
ing prom  Personal  Collecting." 

By  Elbbbt  S.  Tucker.  University  of  Kansas,  Lawrence. 

"Notice  op  some  New  Elements  in  Uintacrinub." 

By  H.  T.  MAKTQf .  University  of  Kansas,  Lawrence. 

"Additions  to  the  List  op  Kansas  Birds." 

By  F.  H.  Snow,  University  of  Kansas,  Lawrence. 

' '  Soils  and  Bacteria.  ' ' 

By  L.  a  WooOTBR,  state  Normal  School,  Emporia. 

"Notes  on  the  Kansas  Bird  List." 

By  D.  E.  Lantz,  Washington,  D.  C. 

"Additions  and  Corrections  to  the  List  op  Kansas  BIammals." 

By  D.  E.  Lantz.  Washington,  D.  C. 

"  Is  THE  Gila  Monster  a  Venomous  Reptile  ?  " 

By  F.  H.  Snow,  University  of  Kansas,  Lawrence. 

"Notes  on  the  Birds  in  the  BABOQinvARi  Mountains  During  the 
Months  op  June  and  July." 

By  L.  A.  Adams,  University  of  Kansas,  Lawrence. 

"  Food  Habits  op  Kansas  Lizards  and  Batrachians." 

By  p.  A.  Habtman,  Wichita. 

"Certain  Conditions  to  be  Met  by  Insect  Collectors." 

By  Elbbbt  S.  Tuckbb,  University  of  Kansas,  Lawrence.    . 

"Additions  to  the  List  op  Kansas  Coleoptera  for  1906." 

By  W.  Knaus.  McPherson. 
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Collected  in  Arizona  hf  the  UniveraitF  of  Kansas  Entomological 
Expeditiong  of  1902,  1903,  1904.  1905,  and  1906. 

By  F.  H.  Snow.  Univeraity  of  K*n««,  UtWfatiCi^ 

THE  determinatione  of  speciea  not  already  in  the  colleotion  of 
the  University  of  Kansas  were  made  by  Mr.  H.  L.  Viereck, 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  assisted  in 
certain  families  by  Profs,  H,  T*  Fernald,  A*  D.  MacGillivray,  and 
T.  D.  A.  Cookerell,  and  Mr.  C*  T.  Brnes,  to  all  of  whom  gratefnl 
acknowledgments  are  hereby  tendered.  There  are  still  a  consid- 
erable number  of  species  not  yet  reported,  which  will  be  pabliebed 
at  a  later  date.  The  localities  are  given  in  connection  with  each 
species.  Oak  Creek  Canyon  camp  was  made  at  Thomas's  ranch, 
twenty  miles  southwest  of  Flagstaff,  in  Coooniiio  county,  altitudep 
6000  feet;  the  camp  at  the  base  of  Humphrey's  Peak,  in  Coconino 
county,  was  at  an  altitude  of  9500  feet ;  Congress  Junction  is  in 
Yavapai  county,  125  miles  south  of  Ash  Fork,  altitude,  3000  feet ; 
the  Bill  Williams  Fork  camp,  was  near  Tappan's  ranch,  on  the  di- 
viding line  between  Mojave  and  Yuma  counties,  altitude,  1000 
fei^t;  San  Bernardino  ranch  is  in  the  southeast  corner  of  Arizona, 
in  Cochise  county,  our  camp  being  located  eighteen  miles  east  of 
Douglas,  altitude,  3750  feet  Tucson  and  the  Baboquivari  Moun- 
tain camps  are  in  Pima  county,  at  an  altitude  of  3100  feet  and 
3750  feet. 

Family  Tenthredinidje. 
Atomocera  ruficollis  Norton,    Oak  creek,  1  specimen, 
Hylotoma  conapiculata  Macgillivray,  new  species.    Oak  creek,  1  specimen,. 
Priatiphora  Biskiyouensis  Marlatt.     Oak  creek,  1  specimen, 
Pteronua  coloradensis  Marlatt-    Oak  creek.  1  specimen, 
Selandria  media  Norton.     Oak  creek,  1  apecimen. 
Tenthredo  variegatus  Norton,    Oak  creeks  11  specimens, 
xanthua  Norton.    Oak  creek,  7  specimens, 
undetermined  spedea.    Oak  creek,  1  specimen- 
Family  StBicm^. 
CephuB  einctus  Norton.    Oak  creek ^  1  specimen* 
Sirex  albicomis  Harris,  var,  califomicua  Norton.     4  specimens. 

Family  EvANnn^. 
Gasteruption  pexplexus  Creason.    Oak  creeks  1  specimen, 
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Family  Ichneuhonibje. 

Ichnettinoii  allapeoB  Cresson.    Htimphrey^a  Peak,  at  base   and  aumjsQJt,  3 
speetmens, 
wmmoeim  Cresaon.  v&r.  rubellus  Cressoiu     1  Bpecimefi. 
arizcisensia  Viereck,  new  Hpecles,     Oak  creek,  1  speciineii- 
citri  HI  facialis  Vier^eck,  zi«w  epectes.    Oak  creek,  2  specim^i& 
hemimelanarus  Viereck,  new  species.     Oak  creeks  1  specimea. 
hujjjpbreyi  Viereck,  new  species.     Bumphrefy's  Peak,  at  !»%.  j 

1  specimen* 
Isetus  Bmlie.    Oak  creek*  1  iip«cimeii. 
loDgulus  Creaaon.    Oak  creek,    1   flpeeimen;    San   Bamardte'l 

raneb,  3. 
mauniB  Cresson,    Oak  creek,  1  specimen. 
nigrosignatua  Viereck,  new  apecies.     Oak  creek,  1  speetmen* 
vittif rona  Creason.     Oak  creek,  1  apecimefi. 
Hemiteles  lathroscopoides  Viereck »  new  epeciee.     Oak  creek*  4  apecimenar ' 
Pesomaehus  homalommoidee  Viereck^  new  species.      Oak  creek,  1  specimen. 
CryptUB  albo tarsi s  Cresaoii,     Oak  creek,  1  specimen, 

condobrinnB  Viereck,  new  species.     Oak  creek,  1  specimen, 
potitiealypterus  Viereck,  new  species.    San  Bernardino  ranc^,  nu- 
merous specimens. 
Theronia  fulvescens  mellipennis  Viereck,    Oak  creek p  10  specimens. 
Pimpla  annulipes  Bmlle.    Oak  creek,  1  specimen. 
pedaKs  CreaecHi.     Oak  creek,  1  specimen, 
Ophion  purgatum  Say.     Baboquivari,  1  specimen. 
QJypta  eg-regiafovea  Viereck,  new  species.     Oak  creek,  one  specimen* 
Nototrachys  ejunoidus  Say,     Oak  creek,  1  specimen. 

reticulatns  Cresson.    Oak  creek,  niimerous  specimens* 
tetanus  Cresson,     Oak  creek,  numerous  specimens. 
Bassos  leetatariufi  Fab,     Oak  creek,  two  specimens, 
Thyreodon  morio  Fab,,  race  transitionaUs  Vier,,  new  race.    Oak  creek,  2 

specimens. 
Paniscus  geminatus  Say,    Oak  creek.  Bill  Williams  fork,  Baboquivari,  I 

spedmen  at  each  pUee 
Ambly teles  hudsonicus  Cresson.     Oak  creek,  1  specimen. 

nubivagus  Cresson.     Humphrey's  Peak,  at  base,  1  specimen. 

Family  Braconid.e. 

Chelonus  altitudinis  Viereck,  new  species,    San  Bernardino  ranch,  2  speci-  ^ 
mens, 

exogrynis  Viereck,  new  species.    Bill  WiOiams  fork  and  San  Ber- 
nardino ranch,  1  specimen  at  each  camp, 

nucleolus  Viereck,  new  species.     Oak  creek,  1  specimen. 

texsnoides  Viereck,  new  species.     Bill  WiUiams  fork,  1 1 
Agathis  vulgaris  Cresson,    San  Bernardino  ranch^  I  specimen. 
Crassomicrodus  nigricaudus  Viereck,  new  species.    San  Bernardino  ranch- 
Iphiaulax  cinnabarinus  Viereck .  new  species.     Bill  Williams  fork,  1  apeeimen. 

faustus  Cress,     Bill  Williams  fork,  2  specimens, 

perepicus  Viereck,  new  species.     Bill  Williams  fork,  2  specimens: 
San  Bernardino  ranch,  2  specimens, 

propinquus  Viereck^  new  species.    Oak  creek,  1  specimen. 

ruga  tor  Say.     Bill  WiUiams  fork,  5  specimens, 
Vipio  erythrus  Viereck,  new  species.     Bill  Williams  fork,  2  specimens. 
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Family  Encyrtidjb. 
Copidosoma  gelechiae  Howard.    Oak  creek,  1  specimen. 

Family  Perilampidje. 
Perilampus  cyaneus  Brulle.    Oak  creek,  2  specimens. 

hyalinus  Say.     Oak  creek,  1  specimen. 
Euperilampus  opacus  Ashmead.    Oak  creek,  1  specimen. 

Family  CHALClDiDiS. 
Leucospis  affinis  Say.    Oak  creek,  1  specimen;  Congress  Junction,  1  speci- 
men, 
bicincta  Viereck,  new  species,  1  specimen, 
sulcata  Westw.    Oak  creek,  2  specimens. 
Stomatoceras,  undetermined  species.    Congress  Junction,  1  specimen. 
Spilochalcis  torvina  Cresson.    Oak  creek,  2  specimens. 
Chalcis  flavipes  Fab.    Oak  creek  and  San  Bernardino  ranch,  1  specimen  at 

each  camp. 
Acanthochalcis  argenteomaculata  Ashm.    Bill  Williams^fork,  Congress  Junc- 
tion, San  Bernardino  ranch,  and  Tucson,  numerous  specimens. 

Family  Figitid-e. 
Eucoila  impatiens  Say.    Oak  creek,  1  specimen. 
Figites  coloradensis  AshnL    Oak  creek,  1  specimen. 

Family  SCEUONlDiS. 
Scelio  venata  Bnies,  new  species.    Baboquivari,  1  specimen. 

Family  Diapridje. 

Family  CHRYSiDiDiE. 
Ceratopria,  undetermined  species.    Oak  creek,  1  specimen. 
Notozus  marginatus  Patton.    Oak  creek,  one  specimen. 
Holopyga  horus  Aaron.    Oak  creek,  1  specimen. 
Tetrachrysis  caeruleus  Fab.    Oak  creek,  1  specimen;  Tucson,  16. 

intricata  Brulle.    Congress  Junction.    1  specimen. 

lauta  Cress.    Oak  creek,  6  specimens. 

tripartita  Aaron.    Oak  creek  and  Tucson,  1  specimen  at  each 
place. 
Metapochia,  undetermined  species.    Oak  creek,  1  specimen. 
Pamopes  westcotti  Mell.  and  Brues.    Bill  Williams  fork,  1  specimen. 

Family  Formicida. 
Camponotus  castaneus  Latr. ,  var.  americanus  Mayr.    Oak  creek,  4  specimens. 
Isevigatus  Smitii^    Oak  creek,  1  specimen, 
maculatus  Latr.,  var.  mccooki  ForeL    Oak  creek,  4  specimens. 
Formica  fusca  Linn.,  var.  subpolita  Mayr.    Bill  Williams  fork  and  San  Ber- 
nardino ranch,  several  specimens  each, 
var.  neoclara  Emery.    Tucson,  2  specimens, 
var.  argentata  Wheeler.    Baboquivari,  1  speceimen. 

Family  DoRYUDiE. 
Labidus  mexicanus  Smith.    San  Bernardino  ranch,  1  specimen. 
-9 
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Family  Mybmicidvi:, 
Pogonomyimex  barbatus  Smith.     Congress  Junction,  immerous 

barbatufl  Smith,  var.  nigreacetis  Wheeler,      Cactus  Plain,  7 

specimens. 
ealifomicu3  Buckley.    Baboquivari  and  Bill  WiUianuf  fodc^ 

1  specimen  at  each  plac^. 
occidentalia  Cresaon,     Oak  creek,  numerous  specimens. 

Family  Mutiixid^, 
Mutilla  segina  Cresaon,    Oak  creek,  8  specimens;  San  Bernardino  ranch.  1 

specimen, 
bellona  Cresson.    Oak   creek,  3  specimens ;   Humphrey's   Feak^  1 

specimen, 
califomica  Ead*    Oak  creek,  13  specimens ;  Baboquivari,  1  speelmeUi 
fulvohirta  Cresaon*     Baboquivari,  I  specimen, 
gloriosa  Sauas.,  var.    Congress  Junction,  Bill  Williams  fork,  S&n  Ber- 

nardino  ranch,  Baboquivari,  several  specimens* 
montivaga  Cress.    San  Bernardino  ranch,  I  specimen, 
oajaca  Blake.     San   Bernardino   ranch,   12   specimens^   Tucson,   4 

specimens, 
ochracea  Blake,    Congress  Junction,  1  specimen, 
orcua  Cresson*    Congress  J  unction,  Oak  creek  and  Bill  Williams  fork^ 

1  specimen  at  each  camp ;  Baboqutvari  and  Tucson,  several  spect-^ 

mens  i  San  Bernardino  ranch,  21  specimens. 
pacifica  Cress,     Bill  Williams  fork,  1  specimen, 
propinqua  Cress..    San  Bernardino  ranch,  1  specimen, 
sackenii  Creaa.    Congress  Junction,  2  specimens ;  Bill  Williams  fork, 

21  specimens. 

snoworum  Cocker  ell  and  Fox.     Oak  creek,  1  specimen. 

Fhotopsia  belfragei  Bdv,    Tucson,  2  specimens;  Baboquivari,  1  spedmsn. 

Brachycistis  glabretla  Cress.     San  Bernardino  ranch,  6  specimens;  Tucson, 

1  specimen. 

Family  T!PHUD.k. 

Tiphia  tarda  Say.     Bill  Williams  fork,  Oak  creek,  Congress  Junction,  and 

San  Bernardino  ranch,  2  specimens  in  each  camp. 

Pamtipbla  albilabris  Spin.    Oak  creek  and  Bill  Williams  fork,  5  specimens 

in  each  camp;  Tucson,  many  specimens. 

Family  ScoLUDiK. 
undetermined  species.     Oak  creek,  I  specimen, 
Scolia  fervida  Burm.     Congress  Junction,  Oak  creek.  Bill  Williams  fork, 
San  Bernardino  ranch,  and  Baboquivari,  numerous  specimens  each, 
new  species.     Bill  Williams  fork,  1  specimen. 
Dtseolia  heematodes  Burm,     Bill  Williams  fork,  1  specimen;  Oak  cre«k^  5 

specimens, 
Elis  dives  Prov.    Bill  WiUianis  fork,  numerous  specimens;  San  Bernardino 
ranch,  I  specimen. 
pilipes  Sauss.    Oak  creek  and  Baboquivari,  1  specimen  in  each  place, 
potlenifera  Vier,,  var,  a,  new  species.    Bill  Williams  fork»  2  specimens, 
plumipei  Drury,     Bill  Williams  fork,  numerous  specimens;  Baboqui- 
vari, 1  specimen, 
xantiana  Sauss.     Bill  Williams  fork.  1  specimen* 
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Family  Mysinid/E. 
Pieaia  intamipta  Say.    Oak  creek,  very  numerous  specimens, 

frontalis  Cresaon.    Congress  Junction,  Bill  Williams  fork,  and  Babo- 

quivari,  numerous  specimens, 
hamata  Bay,    Oak  creek,  numerous  specimena. 

Family  Eumekid^, 
Eumenea  bollii  Cress.    Oak  creek^   5  specimens;   Congress  Junction^  San 

Bernardino  ranch,  Tucson,  and  Baboquivari,  I  each. 
coloradensis  Cress.    Oak  creek,  many  apacimena* 
Odynerus  annulatua  Say.     Congress  Jmiction,  Oak  creek,  and  Bill  Williams 

fork,  numerous  specimens;  San  Bernardino  ranch   and  Babo- 

quivari,  2  each;  Flagstaff,  1 ;  Tucson,  many  specimens,  in  some 

cases  the  males  showing  the  female  pupa  of  the  Coleopteron, 

Xenos  peckii  Kirby,  protruding  from  a  ventral  segment,. 
anormis  Say.    Oak  creek,  6  specimens;  Tucson,  IS* 
artzonensis  Cam»     Congress  Junction,  I  specimen, 
bekrensii  Cress,     Humphrey's  Peak,  'd  specimens. 
birenimaculatus  Sauss.     Humphrey's  Peak,  2  specimens* 
bustamenti  Sauss.    Oak  creek,  3  specimens. 
capra  Sauss.     Oak  creek,  30  specimens. 
hidalgi  Sauss.     Oak  creek  and  San  Bernardino  ranch,  1  8p#cimen 

each. 
iturbidi  Sauss.     Oak  creek,  1  specimen;  Baboquivari^  3. 
pratensis  Sauss.     Congress  Junction,  4  specimens;  Bill  Williams 

fork  and  San  Bernardino  ranch,  2  each. 
reflexus  Cress.    Oak  creek,  1  specimen* 
taos  Cress.    Congress  Junction  and  Oak  creek,  1  specimen  each; 

Tucson,  8, 
texensis  Sauss.     Congress  Junction,  2  specimens. 
tigris  Sauss,    Humphrey's  Peak  and  Oak  creek,  several  specimem 

from  each  locality, 
tuberculiceps  Sauss,     Humphrey's  Peak,  2  specimens;  Oak  creek, 

20  specimens, 
toltecus  Sauss.     Congress  Junction  and  Oak   creek,    numaroufl 

specimens;  Tucson,  8;  Baboquivari,  2. 
Pterochilus  5-fasciatus  Say.    San  Bernardino  ranch ^  1  specimen. 

Family  Vespidje. 

Polybia  flavttarsus  Sauss,    Oak  creek  and  Baboquivari,  many  specimens 

each. 
Polbtes  aurifer  Sauss.     Oak  creek,  3 specimens;  Baboquivari,  several  speci- 
mens. 
f!avus  Cress.    Congress  Junction,  Bill  Williams  fork,   and  Babo- 
quivari, numerous  specimens  at  each  locality, 
navajoe   Cress,     Congress  Junction,  1  specimen;   Oak  creek  and 

Baboquivari,  many  specimens  each, 
texanus  Cress.     Bill    WilHams    fork,    50  specimens;   Baboquivari, 
numerous  specimens, 
Vespa  diabolica  Sauss.     Oak  creek,  3  specimens. 

occidentalis  Cress.     Oak  creek^  many  specimens. 
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Family  CeropaliDjE  (Pomhud^.  ) 
Pepsifi  lK>giiei  Fox,    Oak  creek,  4  specimens;  San  BemanJino,  1  tipeciiiisi; 
Tueson  and  Baboquivari,  several  specimeim, 
chrysothemia  Lucas.    Congress  Junction^  4  specimens;  San  Beniar- 

dino  ranch,  1  specimen;  Tucson*  several  specimens. 
cinnabarina  Lucas.     Oak  creek,  2  specimens;  San  Bernardino  ranch p 

1  specimen;  Tucson  and  Baboquivari,  several  specimens. 
domingensis  St,  Farg.     Oak  creek,  2  specimens, 

f ormoaa  Say,     San  Bernardino  ranch,  Bill  Williams  fork,  and  Tucson, 

numerous  specimens. 
marginata  Beauv,    Oak   creek,  one  specimen;  Congress  Junction, 

San  Bernardino  ranch,  Baboquivari,  and  Tucson,  numerous  sped* 
mens. 
montezuma  Smith-    Oak  creek,  6  specimens;  San  Bernardino  ranch, 

2  specimens, 
oraata  St.  Farg.    Congress  Junction,  Bill  WilUama  fork,  TucsoDt' 

and  Baboquivari,  numerous  specimens;  San  Bernardino  ranch^  I 
specimen, 
pallidolimbata  Lucas.     San  BemanliTio  ranch,  1  specimen^ 
Ceropales  f  rat  emus  Smith.    Oak  creek,  5  specimens, 
Cryptocheilus  conicus  Say.    Oak  creek,  2  specimens, 

undetermined  species.     Oak  creek,  1  specimen, 
Fedinaspis  plana tus  Fox,     Congress  Junction,  1  specimen. 
Anopliua  algid  us  Sm,     Oak  creek,  3  specimens, 

apiculatus  Sm.    Bill  Williams  fork,  2  specimens;  Tucson,  1  speci- 
men, 
ferrugineus  Say,    Bill  Williams  fork»  1  specimen;  Oak  creek,  7; 

Tucson,  1;  Baboquivari,  1, 
fulgidus  Cresson,     Bill  Williams  fork,  1  specimen, 
ingenuus  Cress.     San  Bernardino  ranch,  1  specimen, 
interruptus  Say,    San  Bernardino  ranch,  4  specimens. 
marginatufl  Say.    Oak  creek,  1  specimen, 
phtladelphicus  St.  Farg,     San  Bernardino  ranch,  4  epeeimens. 
relativus  Fox.     San  Bernardino  ranch,  1  specimen, 
scelestus  Cress.    San  Bernardino  ranch,  1  specimen;  Tueaon^  2. 
subviolaceus  Cress,    Bill  Williams  fork,  1  specimen, 
tenebrosus  Cress.     Tucson,  1  specimen, 
new  species.     Bill  Williams  fork,  1  specimen;  Tucson,  1. 
new  species.     Congress  Junction,  1  specimen, 
Aporua  fascist  us  Sm,    Tucson,  I  specimen, 
Priocnemis  flammipennis   Sm,      Oak  creek,    1  specimen;    San   Bernardino 
ranch,  6;  Tucson,  several  specimens, 
heilig^brodtii  Cress.     Humphrey's  Peak  and  Oak  creek,  numer- 
ous specimens  each, 
terminatus  Say,   Congress  Junction,  Oak  creek,  and  San  Bernar- 
dino ranch»  1  specimen  at  each  camp;   Tucson^  several  speci- 
mens. 
Agenia  accept  us  Cress,    Tucson,  1  specimen. 
Melanaporus  dubius  Fox,     Oak  creek,  2  specimens, 
Myjjnimia  mexicana  Creaa,    Congress  Junction,   1  specimen;  Oak  creek,  1; 
San  Bernardino  ranch,  6;  Humphrey's  Peak,  numerous  specimens. 
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Family  Sphecid^. 

Aiximophila  aberti  Hald.      Congreas  Junction,  3  apecimena;     Bill  Witlianifl 
fork,  4;  Tucson,  1. 
argentifrons  Cress,    Oak  creek,  5  specimens;  Tucson^  1, 
eommunia  Creas.    Oak  creek,  nuiDerous  specimens, 
gryphus  Smith*     Oak  creek,  numerous  specimens, 
luctuosa  Smith.    Oak  creek,  1  specimen, 
mscra  Cress.    Oak  creek ^  numerous  apecimena, 
pruinosa  Cress.    Bill  Williams  fork,  7  specimens;   San  Bernar- 
dino ranch,  1;  Tucson,  1. 
strenua  Cress.    Oak  creek,  I  specimen;  Baboquivari,  L 
varipes  Cresa.    Humphrey's  Peak  and  Oak  creek,  several  speci- 
mens in  each  locality, 
vulgaris  Cress.    Humphrey's  Peak  and  Oak  creak,  1  specimen 

in  each  locality^ 
xanthoptera  Cam.     Oak  creek ^  numerous  specimens^ 
undetermined  spec  lea.    Oak  creek,  3  specimens. 
FelopseuB  cementarius  Drury.     Congress  Junction^  Oak  creek.  Bill  Williams 
fork^  and  San  Bernardino  ranch,  numerous  specimena  in  each 
locality. 
servillei  Lep.    Congress  Junction,  Oak  creek,  Bill  Williams  fork, 
and  Tucson,  several  specimens  each* 
Chalybion  eseruleum  Linn.    Oak  creek,  1  specimen;  San  Bernardino  ranch, 

3;  Tucson,  several  specimens, 
Chlorion  caeruleum  Drury,    Congress  Junction,  Oak  creek,  Bill  Williams  fork, 
San  Bernardino  ranch,  Tucson,  and  Baboquivari.  numerous  sped- 
mena  in  each  locality* 
Isodontia  azteca  Sauss.     Oak  creek,  numerous  specimens;  Baboquivari,  2. 
Sphex  ashmeadi  Femald.    Bill  Williams  fork,  numerous  specimens;   Con- 
gress Junction,  1;  San  Bernardino  ranch*  3;  Tucson  and  Baboqui- 
vari,  several  specimens. 
deeolorata  Blake.    Oak  creek  and  Baboquivari,  numerous  specimens 

in  each  locality, 
decolorata  Blake,  var,  baboquivari,  several  specimens. 
iehneumonea  Fabr.     Oak  creek,  abundant  specimens;  Humphrey's 

Peak,  at  base,  1  specimen;  Baboquivari,  3. 
lucse  Saufls.     Oak  creek,  5  specimens ;  Tucson,  2, 
pennsylvanica  Linn.     Oak  creek,  abundant  specimens. 
Sceliphron  texanum  Cress.    Oak  creek,  2  spec i mens* 
Harpactopus  abdominalis.    Oak  creek,  4  specimens. 

rufiventris  Cress,    Oak  creek,    7  specimens;  San  Bernardino 
ranch,  1  specimen. 
Pifaaplitiix  ferrugineus  Fox.    Congress  Junction  aJid  Bill  Williams  fork,  S 

specimens  at  each  camp^ 
Prionyx  striatus  Smith.     Bill  Williams  fork,  6  specimens;  Baboquivari,  L 
thoma^  Fabr,     Oak  creek,  abundant  specimens;  Bill  Williams  fork, 
2;  San  Bernardino  rmnch,  1;  Baboquivari,  several  specimens. 
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Family  Larrid^. 
Afltata  nevadica  Creas.    San  Bernardino  ranch,  2  apeeimens;  Tusoon*  L 
nubecula  Cress,    Tucson,  1  specimen, 
unicolor  Say.    Oak  creek,  3  specimens;  San  Bernardino,  Z 
PlenoculuB  propmquus  Fox,     Oak  creek,  1  specimen- 
Lyroda  sabita  Say,    Oak  creek  and  San  Bernardino  rmiich,  1  speennen  in 

each  locality, 
NotQgonia  argentata  Beau  v.    Oak  creek,  1  flpecim^n;  Tucson,  1. 

nigrjpennis  occiden talis  Vien     Bill  Williama  fork    and  San  Ber- 
nardino ranch,  1  specimen  in  each  locality;  Baboquivari,  9» 
Tacfaytes  abdominatia  Say.    San  Bernardino  ranch,  I  specimen, 
difltinctiis  Smith.     Bill  Williams  fork^  1  specimen. 
fulviventris  Creas.    Congress  Junction,  1  specimen;  Oak  cre^,  11; 

Baboquivari,  3. 
obscurus  Cress*    Bill  WiUiams  fork,  2  specimens;  Oak  careek.  5; 

Tucson,  3. 
pepticus  Say,    Bill  Williams  fork,  Z  specimens;  San  Bemmardtno 

ranch,  1;  Baboquivari,  numerous  specimens, 
spa  tula  tus  Fox.    Oak  creek,  5  specimens;  Baboquivari,  severaL 
Tachyspheic  propinquua  Vier.    Oak  creek,  4  specimens. 

Family  Beii HEctD^. 
Stizus  (fodmani  Cam,    Bill  Williams  fork,  1  specimen:  Oak  creek,  2, 
grandia  Say.    Tucson,  1  specimen. 
unicinctuB  Say,     Tucson,  1  specimen. 
Bembex  amcena  Hdl.    Oak  creek,  5  Bpecimem. 

faaciata.     Humphrey's  Peak,  at  base^  and  Oak  creek,  numerous 

specimens  each;  San  Bernardino  ranch  and  Tucson,  1  each, 
nubilipennia  Cress.    Oak  creek  and  San  Bernardino  ranch,  numer- 
ous specimens;  Flag-staff  and  Tucson,  1  each. 
aayi  Creas*    Bill  Williams  fork  and  Oak  creek,  6  specimens  in  each 
locality;  Cong^ress  Junction,  1;  Baboquivari  and  Tucson,  3each^ 
troiglodytes  Hdl.    Bill  Williams  fork  and  Oak  creek.  1  specimen  in 

each  locality. 
u-scripta  Fox.    Bill  Williams  fork,  17  specimens, 
Stictia  pictifrons  Smith*    Oak  creek,  20  specimens;  Tucson,  1. 
Microbembex  monodonta  Say,    Bill  Williams  fork,  Oak  creek,  Tucson*  and 
Baboquivari,  numerous  specimens  at  each  place, 
pulchella  Cress.     Oak  creek,  2  specimens. 
ventralis  Say.    Oak  creek,  abundant;  San  Bernardino  ranch. 
Congress  Junction,  and  Baboquivari,  I  specimen  in  each 
locality. 

Family  Nyssonio^. 
Ctor^tes  bipunctatus  Say.    Oak  creek,  2  specimens, 
coatalis  Cress,    Oak  creek,  1  specimen. 
eximius  Prov,     Bill  Williams  fork,  1  specimen^ 
spilopterufl  Hdl    Congress  Junction,  2  specimens;   Oak  creek  and 
San  Bernardino  ranch,  1  each, 
PEranysson  texanus  Cress.    Tucson.  4  specimens. 
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Family  Trypoxylonidje. 

Try  poxy  Ion  arizonensis  Fox*    Bill  Williams  fork,  4  spectmena* 

tridendatum  Packard.     Congress  Junction,  2  specimens;   San 
Bernardino  ranch,  1 ;   Tucson  and  Baboquivari,  8  each. 

Family  Philanthid^ 

Eucerceris  canaliculatus  Say.    Bill  Williams  fork,  5  specimens ;   San  Ber- 
nardino ranch,  3, 
mbripes  Cress,     Oak  creek,  15  specimens, 
anicomja  Patton.    Oak  creek.  6  specimens. 
Cerceris  acanthophilua  V,  &^  C*    Congress  Junction ,  12  specimens;  Bill  Will- 
iams fork,  4  J  Oak  creek,  6"  Tucson,  numerous, 
biungrulata  Cress.     Oak  creek,  1  specimen. 

ferruginior  Viereck  and  Ck!L     Oak  cT«ek,  5  specimens;   Bill  Will- 
iams fork,  1 ;  Tucson,  many* 
fascia ta  Cress.     Oak  creek,  S  specimens, 
femur-rubrum  V.  &  C.     Congress  Junction,  1  specimen* 
macrosticta   V,  &  C.    Oak  creek,  2  specimens, 
nasica  V,  &  C,     Oak  creek,  2  specimens. 
platyrhina  V.  &  C.     Oak  creek,  1  specimen, 
rinconia  V.  &  C.     Congress  Junction,  1  specimen;  Bill  Williams 

fork,  6  J  Tucson,  4. 
sexta  Say.    Humphrey's  Peak,  1  specimen, 
PhilanthuB  albifrons  Cress.     Humphrey's  Peak,  3  specimens ;  Oak  cre^k,  2, 
crabroniformis   Smith.     Congress  Junction  and  Bill   Williams 
fork,  numerous  specimens;  Oak  cr6ek«  3;   San  Bernardino 
ranch,  1. 
punctatus  Say.     Oak  creek,  numerous  specimens ;  Bill  WilHams 
fork,  Congress  Junction,  and  Baboquivari,  1  specimen  in  each 
locality;  Tucson^  numerous  specimens. 
punctatus  cockerelli  Dunn.     Oak  creek,  3  specimens* 
new  species.    Oak  creek,  3  specimens. 
Aphilanthops  taurultis  Ckll    Congress  Junction,  10  specimens. 
quadnnotatus  Ash  mead.     Flagstaff,  1  specimen, 
new  species.     Flagstaff,  1  specimen. 


Mimesa  punctata  Fox, 

unicincta  Cress* 


Family  Mimesidjil 

Oak  creek,  4  specimens. 

Bill  Williams  fork,  1  specimen. 


Family  PEMPHREDONIDiG. 

Stigrmus  inordinatus  Fox,    Oak  creek,  1  specimen. 
Pemphredon  inordinatus  Say.    Oak  creek,  1  specimen. 

Family  Crjcbronidje. 

Crabro  bellus  Cress.    Oak  creek,  I  specimen, 

chrysarginus.    Oak  creek,  14  specimens. 

decemmaeulatus  Say,    Oak  creek,  20  specimens* 

dilectus  Cress.    Oak  creek,  8  specimens* 

imbutis  Fox.    Oak  creek,  5  specimens. 

intemiptus  St.  Farg,    Oak  creek,  1  specimen. 

nigri Irons  Cress.    Humphrey's  Peak,  2  specimens. 

odyneroides  Cress.    Oak  creeks  5  specimens. 

packardii  Cress.     Oak  creek,  14  specimens. 
Tl^j^reopys  coloradensis  Packard.     Humphrey's  Peak,  2  specimens. 
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Funily  Oxtbbudjb. 
OzybdoB  oomatUB  Say.    Oak  creek,  60  spedmenB.  

emazginatUB  Say.    Oak  creek,  8  spedmeDB;  BOl  WOBaiiia  fbrk,  L 

IsBtns  Say.    Oak  creek,  8  specimens. 

i-notatos  Say.    Oak  creek,  GO  spedmens. 
NotogloBsa  emaiginata  Say.    Oak  creek  and  Tucson,  2  spedmena  eaeli. 

Family  Andrenidjb. 
Agapoatemon  melliventris  Cress.    Congress  Jmicticm,  6  spedmens. 

nigricomis  Fab.    Congress  Jmiction,  2  spedmens;  Tucson,  L 
tricolor  St.  Farg.    Oak  creek,  numerous  spedmens. 
texanus  Cress.    Bill  Williams  fork.   Oak  eredc.   Congress 
Junction,  and  Tucson,  numerous  spedmena. 

Family  Haugtidjb. 
Proteraner  ranunculi  Robt    Oak  creek,  1  specimen. 
Sphecodes,  four  undetermined  spedes.    Oak  creek,  three  spedea;  Congvesa 

Juncticm,  one  spedes. 
Halictus  Hiatus  Say.    Oak  credc,  10  specimens;  Tucson,  4 
Colktes  americana  Cress.    Humphry's  Peak,  several  spedmens;  Tneaon 
and  Baboquivari,  1  each, 
censors  Cress.    Oak  creek,  1  specimen;  Baboquivari,  8;  Tucson,  25. 

Family  Pbosofidjb. 
Prosoi^  affinis  Sm.    Oak  creek,  several  specimens, 
ruidosensis  CklL    Oak  creek,  1  spedmen. 

ten  new  and  undetermined  spedes.  Oak  credc  and  Humidir^'a 
Peak,  at  base. 

Family  Nomiidje. 
Nomia  foxii  D.  T.    Oak  creek,  2  specimens;  Tucson,  many  specimois. 

nevadensis  Cress.    San  Bernardino  ranch  and  Bill  Williams  fork, 
several  specimens. 

Family  Panurgidjg. 
Rhophitoides  fimbriatus  Cress.    Humphrey's  Peak,  1  specimen. 
HaUctoides  oryx  Vier.    Oak  creek,  1  specimen. 
Pseudopanurgus  rugosus  Robt.    Oak  creek,  1  specimen. 
Panuzginus  innuptus  Ckll.    Oak  creek,  2  spedmens. 
perlsevis  Ckll.    Oak  creek,  1  specimen, 
four  new  and  undetermined  spedes. 
Perdita— seven  new  and  undetermined  species.    Bill  Williams  fork  and  Oak 
creek. 

Family  Anthophoridje. 
Centris  atripes  Mocsary.    San  Bernardino  ranch,  several  specimens;  Tuc- 
son and  Baboquivari,  4  each, 
morsei  marginata  Fox.     San  Bernardino  ranch,  1  specimen, 
rhodopus  Ckll.     Bill  Williams  fork,  .many  specimens;  Tucson  and 
Baboquivari,  several  each. 
Anthophora  montana  Cress.    Oak  creek,  1  specimen, 
smithii  Cress.    Tucson,  2  specimens. 

urbana  Cress.    Humphrey's  Peak  and  Oak  creek,  several  sped- 
mens each;  Tucson,  2. 


Family  ANTHOPHORiDiE, 
Anthophora  wabhii  Cress,    Oak  creek,  Beveral  specimens. 

two  new  species.     Congress  Junction. 
Amegilla  califomica  Cress,    Oak  creek,  2  specimens, 

cleomis  Ckll.     Oak  creek,  4  specimens, 
Clifiodon  terminal! 9  Cress.    Humphrey *s  Peak  and  Oak  crtek,  1  spectmen  in 

each  Locality. 
Dasiapis  ochracea  CklL     Several  specimens. 
Diadasia  aiistralis  Cress.    Tucson,  1  specimen* 

diminuta  Cress.    Oak  creek  and  Bill  WiHiams  fork,  several  speci- 
^m  mens  in  each  locality, 

^^B  enavata  Cress.     Baboquivari,  1  specimen* 

^^V  nnconi  CklU    Bill  Williama  fork.  Oak  creek,  and  Baboquivari,  1 

^^p  specimen  each« 

W  Tetralonia  (Synhalonia)  fuscotincta  Ck!L,  new  species.    Oak  creek,  1  speci> 

t  men, 

^^L  lipplae  Ckll.     Oak  creek,  2  specimens, 

^^F  lippi^,  subspecies  sublippiie  Ckll,,  new  aubapect€9. 

W  Oak  creek.     1  specimen. 

V  XenogloBsa  patricia  anprustior  Ckll.     Congress  Junction,  1  specimen. 

I  pruinosa  Say.    Oak  creek,  1  specimen. 

I  Metissodes  ag-ilis  Cress.     Oak  creek,  many  specimens, 

I  agilis,  var,  subagilis  CklL    Oak  creek,  numerous  specimens, 

^^^  aurig^enia  Cr«    Oak  creek,  numerous  specimens. 

^^^^^  communis  Cress.,  var^    Oak  creek  and  Bill   Williams  fork,  nu- 

^^^^^K  merous  specimens, 

^^^^^^  confusa  Cress.    Humphrey's  Peak,  at  base,  several  specimens, 

duplocijficta  CklL,  new  species*    Bill  Williams  fork,  numerous 

specimens;  Tucson,  3. 
epicharina  CklL,  new  species.    Oak  creek,  1  specimen. 

var,  a.     Oak  creek,  1  specimen. 
e^ilensis  Ckll,    Oak  creek  and  Bill  Williams  fork,  several  spec!* 

mens;  Tucson  and  Baboquivari,  2  each. 
grindelifie  CklL     Oak  creek,  numerous  specimens. 

var.    Oak  creek,  1  specimen, 
hexacantha  CklL,  new  species.    Oak  creek,  1  specimen, 
var.  a.    Oak  creek,  2  specimens- 
van  5*     Oak  creek,  1  specimen, 
var.  <*,     Oak  creek ^  1  specimen, 
intermediella  CklL,  var.    San  Bernardino  ranch  and  Oak  creek, 

numerous  specimens, 
menuacha  Cress.     Oak  creek  and  Humphrey's  Peak,  at  base, 

many  ipecimens. 
men  tan  a  Cress.    Oak  creek,  numerous  specimens. 
nig-rosignata  CklL,  new  species.    Oak  creek,  1  specimen, 

var,  pallidisignata  CklL    Oak  creek,  2  specimens, 
paUidicincta  CkU,     Bill  Williams  fork  and  Oak  creek,  several 

specimens, 
preelauta  CklL,  newjipecies.     Oak  ereek,  1  specimen, 
semitristis  CklL,  new  species.    Oak  creek*  I  specimen, 
tristis  CklL    Oak  creek  and  Tucson,  several  specimens, 
tenuitarsis  CklL,,  new  species.    Oak  creek,  1  specimen. 
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Family  MelectiDvG, 
Nomada  texana  Creafi.     Oak  creeks  1  specimen, 

two  new  species.    Bill  Williams  fork^  3  specimena, 
PhiJeremus  ?^  undetermined  species.    Oak  creek,  1  specimen. 
Ericpocis  lata  Cress.    Bill  Williams  fork,  numerous  specimens. 
Epeotus  lunatuB  Say.    Oak  creek,  numerous  specimens. 

occidentalb  Cress*    Oak  creek  and  San  Bernardino,  numerous  speej- 

mens^ 
three  undetermined  species*    Oak  creek. 
Triepeolua  verbesinse  CklL     Bill  Williams  fork,  I  specimen* 
five  new  and  undetermined  species.     Oak  creek. 

Family  SxEUDiE. 
Stelis  rudbeckiana  Ckll,    Oak  creek,  numerous  specimens. 
C^olioxys  altemata  Say*     Oak  creek,  numerous  specimens. 

menthae  Ckll.     Bill  Williams  fork,  1  specimen ;  Tucson,  25. 

modesta  Sm.    Oak  creek*  2  specimens. 

Qctodentata  Say.     Oak  creek ^  numerous  specimens ;  Tucaon,  2* 

portene  CklL    Oak  creek,  2  specimens. 

ribis  CklL    Oak  creek,  S  specimens. 

rutitaraua  Sm*    Oak  creek,  1  specimen, 

sayi  Robt.    Oak  creek,  2  specimens. 

texana  Cress.    Oak  creek,  2  specimens. 

two  undetermined  species.    Oak  creek,  several  specimens  each« 

Family  MeoachiuDjG, 
Osmia  mandibularis  Cress.,  van    Homphrey's  Peak,  at  base»  1  specimeiL 

undetermined  species.     Oak  creek,  several  specimens. 
Heriades  gracilior  Ckll.    Oak  creek,  4  specimens. 

Aahmeadiella  bi^eloviBe  CklL    Bill  Williams  fork,  numerous  specimens. 
meliloti  Ckll.    Oak  creek,  10  specimens. 
rotundiceps  Cress.    Oak  creek,  4  specimens, 
Anthidium  emarginatum  Say.    Humphrey's  Peak  and  Oak  creek,  several 
specimens, 
maculif rons  Sm.    Oak  creek,  1  specimen ;  Tucson,  several, 
maculosum  Cress.    Oak  creek,  Humphrey's  Peak,  at  base^  and 
Tucson,  several  specimens  each* 
iieg^chile  agustini  Ckll.    Oak  creek,  numerous  specimens, 
a  vara  Cress.     Oak  creek,  numerous  specimens, 
brevis  Say,    San  Bernardino  ranch,  numerous  specimens. 
lanuginosa  Sm.  (=  brevis  Say.)    Oak  creek. 
cleomia  CklL    Oak  creek,  3  specimens, 
comata  Cress.     Oak  creek,  3  specimens, 
fidelis  Cress.    Oak  creek,  several  specimens, 
near  in i mica  Cress,    Oak  creek,  several  specimens* 
latimana.    Oak  creek,  3  specimens. 
optiva  Cress?    Oak  creek,  several  specimens. 
perbrevis  Cress.    Oak  creek,  several  specimens. 
pereximia  CklL     Bill  Williams  fork,  1  specimen, 
pugnata  Say.    Oak  creek,  numerous  specimens, 
relativa  Cress.    Oak  creek,  several  specimens. 


Biological  Papers^ 


m 


Family  MmAcnihWM. 
Mes^hile  texana  Cresfl.    Oak  creek,  San  Bernardino  ranch^  and  Bill  WUI- 
iams  fork,  several  specimen b. 
vidua,  race  inonaidum  CklL     One  specimen. 
Ceratina,  undetermined  epecies.    Oak  creek  and  Bill  Williama  fork,  1  apeci- 
men  each, 
imdetermined  species.    Oak  creek ,  3  specimens. 

Family  XylocopidjE. 
Xylckcopa  calif omica  Cress,     Oak  creek,  San  Bernardino  ranch,  Baboquivari» 

and  Tucson,  many  specimens  in  each  locality, 
micans*    Oak  creek,  many  specimens, 
new  speciea.     Bill  Williams  fork,  Tucson,  and  Baboquivari,  several 

specimena  each. 
undetermined  apecies.     Oak  creek »  4  specimens. 

Family  BombidjE. 
Frotoxeea  gloriosa  Fox*     San  Bernardino  ranch,  10  specimens, 
Oxaea  tristia  Gribodo,     San  Bernardino  ranch,  S  specimens^ 
Paithurus  insularis  Sm.    Oak  creek,  1  specimen, 

Bombiis  bifarius  Cress*    Oak  creek  and  Humphrey's  Peak,  at  base,  1  speci- 
men each, 
doraaVis  Cress.    Oak  ereek«  5  ipecimens. 
flavifrons  Cress*     Humphrey's  Peak,  several  specimens, 
howardi  Cress.    Oak  creek  and  Humphrey's  Peak,  several  speci- 

mens, 
morrisonii  Cress*    Oak  creek,  many  specimens, 
sonorus  Say.    San  Bernardino  ranch  and  Tucson,  many  specimens; 
Baboquivari,  1  specimen. 

Family  Apid^ 
Apis  mellifiea  Linn.    Abundant  at  all  the  campa. 


SUMMAEY  OP  FAM1UE3  AND  SPECIES  OP  HYMEHOFTEftA. 


Tenthredinidffi ,....  8 

Siricidffi -.,....  2 

Evaniidae* . , , .  * 1 

Ichneumonidte , 2d 

Braconidje,  ,.,,*,. * 12 

Encyrtidse*   . . , , , , . .  1 

Penlampida* , 3 

ChalcididEe  , , , ,  *  * * 7 

Figitidaa 2 

Sceiionidce , ,  1 

Dtapriidte , ,  1 

Formicidie * ,.*,.»  6 

Dorylidee , , ,          1 

Mynnicidie . , . *  4 

Mutillida^.... • *-,*  15 

Tiphiidse  .,. , .,,  3 

Scoiiidffi ,.  8 

Myzinidie** *,._***.  3 

ChrysididflB .-...,*,..,,..  8 

Eumenidie . , , 19 

Veapidag. * , , ,  * ,  ♦  7 

Ceropalidse * ..,*...  34 

Totals:   Famili^,  44;  species,  435, 


Sphecidae, , .  *  * ^ 

Lanrid8& ^ * ,  14 

Bembecid^. 13 

Nyasonidse 6 

Trypoxylonidffi * 2 

Philanthidffi _,*•.. 21 

Mimei^tdEe 2 

Pemphredonid©,-  * . , ,  * ,  * , , .     2 

Crabronidie * 10 

Oxybelidfe ,*....,**,,*,.     B 

Andrenidie 4 

Halictidfe  . . , , , 8 

Prosopidee. ,,,,... 12 

Nf>miida? *,     1 

Fanurg-id^. , ,,,.., ,*..,*.»**   16 

Antbophoridfe  ,,>....,...,*   . , , . .  47 

Melectidre — .  * , 18 

Stelid®....,.. ,...* 12 

Megschilidfe* , . , . ,  27 

XylocopidsB , * * ,     4 

Bombids 9 

Apidae.^ .,....,**...,. 1 


Of  tha  UniTersity  of  Kansas  to  Fima  Countj,  Arizona,  in  June  and 

Jnlr,  1906, 

By  P.  H.  Snow*  Univeraty  of  Kansu.  Lawrence. 

Thb  p»p9T  afiKi  tncludw  Arii^ona  matjerijil  of  former  exi>editioiia  tiot  prsTKHulir  Identifieil.  tlw 
loeation  bdiaff  ^feii  m  ettch  liutAiice, 

T^HE  twenty- fifth  collecting  expeditiDo  in  obarge  of  the  writer 
^  spent  nine  days  in  camp  on  the  ranch  of  Mr,  Thomas  C,  Kartz, 
one  and  a  half  miles  north  of  the  railroad  station  at  Tucson,  The 
membera  of  the  party t  in  addition  to  the  director^  were  Leveret t  A. 
AdamB^  for  several  years  assistant  in  the  department  of  zoology  in 
the  University  of  Kansas,  now  a  member  uf  the  faculty  of  the  State 
Normal  School,  at  Greeley,  Colorado,  and  S.  E,  Crnmb,  a  student 
of  the  junior  class.  In  the  vicinity  of  this  camp  3214  specimens 
were  collected  during  the  nine  daySi  of  which  more  than  2000  be- 
long to  the  order  of  Hymen  opt  era.  On  Jaly  3  the  collecting 
party  was  increased  by  the  arrival  of  Mr.  Eugene  Smyth,  of  Topeka, 
who  had  Rocompanied  the  writer  on  four  preceding  expeditions. 
On  July  4  we  started  by  wagon  for  Sycamore  canyon,  also  called 
Brown  canyon  J  in  the  southern  portion  of  the  Baboquivari  moun- 
tains, and  located  our  camp  at  a  distance  of  sixty  miles  southwest 
of  Tucson.  This  entire  region  is  a  typical  desert  area,  and  we 
found  no  small  difficulty  in  obtaining  a  suitable  supply  of  drinking 
water.  At  this  second  camp  we  collected  insects  for  three  weeks — 
from  July  6  to  26— securing  over  11,000  specimens,  which,  added 
to  the  Tucson  material,  made  a  total  of  15,000  specimens  as  the  re- 
sult of  the  entire  period  of  less  than  five  weeks  of  actual  work.  At 
the  second  oamp  the  Coleoptera  took  first  place  in  the  number  of 
species  and  specimens  collected,  amounting  to  nearly  one-half  of 
tbe  entire  materiaL  In  regard  to  the  scientific  value  of  this  mate- 
rialj  Mr.  Charles  Liebeck,  of  Philadelphia,  to  whom  I  submitted 
many  species  of  the  Coleoptera  which  I  was  unable  to  identify  from 
our  previous  collections^  made  the  folio  wing  statement:  "The  usual 
handicap,  lack  of  Mexican  materinl  and  synoptical  tables  in  tbe 
Biologia  Centrali- Americana,  has  hampered  me  more  with  this  lot 
than  with  any  other  I  have  ever  handled,  due  to  the  great  number  of 
apparent  new  species;  and  I  must  say  that  your  1906  catch  certainly 
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Arizona  is  evidently  a  very  rich  field,  and  many  pofisibilitiea  are  yet 
in  store.  I  think  it  safe  to  asaert  that  nearly  all  of  those  apecies 
(nearly  sixty  in  number)  marked  simply  as  'undetercoined'  are 
undescribed^  and  I  can  most  surely  state  that  they  are  not,  ox  have 
not  yet  been,  included  in  the  United  States  fauna." 

One  of  the  most  interesting  captures  among  the  Coleoptera  at 
our  second  camp,  was  a  limited  number  of  speoimena  of  the  rare 
Amblychila  baroni  Rivers,  which  was  found  among  the  rocks  near 
the  summit  of  the  mountain  ridges  between  which  our  camp  was 
situated — from  400  to  500  feet  above  the  bottom  of  the  canyon. 

The  altitude  of  the  Baboquivari  camp  is  3750  feet  above  sea-level. 
The  vegetation  is  largely  of  the  usual  type  of  the  arid  regions  of 
the  United  States — ^many  forma  of  cactus,  yucca,  agave  or  meeohalt 
mesquite,  and  grease  wood — and  in  the  bottom  of  the  canyon  are 
trees  of  considerable  size  of  the  sycamore,  walnut,  and  live  oak. 
There  were  three  quite  copious  thunder-showers  during  the  three 
weeks  of  our  stay,  but  in  no  case  was  there  sufficient  precipitation 
to  cause  the  slightest  run  of  water  in  the  dry  bed  of  the  canyon. 
My  hearty  appreciation  is  hereby  expressed  of  the  most  efficient 
services  of  my  associates,  Messrs,  Adams,  Crumb,  and  Smyth,  Mr. 
Adams,  in  addition  to  his  energetic  work  in  collecting  insects,  also 
made  a  collection  of  birds,  numbering  34  species,  a  list  of  which  is 
contributed  by  him  to  the  program  for  this  meeting  of  the  Academy, 


L-LIST  OF  COLEOPTERA. 

For  valuable  services  in  the  determination  of  species  I  am  in- 
debted to  Mr,  Charles  Liebeok^  of  Philadelphia,  and  Mr.  H*  C,  Fall, 
of  Pasadena,  Cal,  I  am  also  under  obligations  to  Mr.  A,  B.  Wol- 
oott,  of  Chicago,  for  efficient  aid  in  the  family  Cleridie. 

The  numbers  are  those  of  Henshaw*s  lists* 

When  no  locality  is  appended,  tb«  Baboquivari  mountaing  are 

intended. 

Family  CtCtKDBLiD^. 

Amblychila  baroni  Rivers, 
12  Tetracha  Carolina  Linn,    Tucaon* 
67  Cicindela  lemniscata  Lee. 

wickhami  W*  Hom» 
646  16-pmictata  KL  ^ 

Family  Caaabid^. 
139  Calosoma  semilseve  Lee. 
213  PasimachuB  mexicanua  Gray. 
218  punctulatus  Hald. 

220  Scarites  subterraneua  Fab,,  var,  ealifornlcus  Lee,    Tucson;  San  Ber- 
nardino ranch,  1905* 
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naaOf  CiiAima 
2f76  C3Mim  bipostnktm  Fftb.    Saa  Benmidiiio  randi,  1906. 
M6  Bwnhfalitm  lQipibv6  Ii6c« 
tjmldom  Lee 
464  Tkdqn  Thrmz  Lee. 

667  Pteroeticlm  eobeardatoi  Lee.    Saa  Beniudiiio  nmdiy  1906. 
678  Amin  ealiforaiea  De j. 
688  maseohit  Sej. 

C?w1fttfHW,  new  qwfllei  near  opeeulns  Lee. 
746?  beJawmwIMeim, 

771  Fla^mis  btrnmefltnerginetos  lUiui.*  van  Meolonitiia  GeniL 
778  extensleollia  Say,  var.    San  Beniaidino  nmdiy  1906. 

twonew^Mdeaf. 
806  Tetngonodenia  faaeiatna  HakL 
876  Labia  majoaeola  GhcL 
876  atrieepaLee. 

888         .  TiridiBSaj. 
916  A3dno|M4paB  toeteepa  Lee. 
961  Floddonoa  timldna  HakL 
MO  Qrmindia  eribrieoQii  Dcj. 
900  HeDnomofplia  ^^'if*^  Lee* 

964  BradqnBna  ilddia  Lee. 

986  earinnlatna  Mota. 

two  nndetennined  ^leeiea* 
961  Chtonfaa  roflcanda  CawL 
1006  CaUMdna  leneoaedia  Gber. 

newapedea. 
1047  Oodea  elegana  Lee. 
1067  Pioaoina  aetoaom  Lee. 

1070  Diaooderoa  roboatna  Horn. 

1071  anKBuoaLee. 
1112  Harpahia  cUmdeatnraa  Lee. 
1184  Seknophonia  palliatoa  Fab. 
1125  pedieolarina  Dej. 
1140  Stenolophna  eonjnnctoa  Saj. 

1179  Aniaodactyhis  opacohis  Lee.    Tocaon. 
1192  arixonse  Gaa^. 

new  speciea. 
1214  P&endomorpha  angustata  Horn. 

Family  Dytiscida 
1246  Laccophilus  pictus  Lap.  At  both  campe. 
1251  mexicanus  Aube. 

truncatus  Mann.    Tucson. 
1306  Deronectes  striatellus  Lee 

sequinachialis  Clark. 
1413  Agabus  lugens  Lee 

1458  Rhantus  flavosnriseus  Cr.    San  Bernardino  ranch,  1905. 

1459  binotatus  Harr. 
1461  atricolor  Aube. 

1495a  Thermonectes  nigrofaaciatus  Aube. 
1487  marmoratus  Hope.    At  both  campe. 


Biologi4:(il  Papers.  143 

Family  GYRiNlDiE. 
1515  Gyrinus  plicifer  Lee,    At  both  camps. 
1533  Dineutes  sublineatus  Ch^v. 

Family  HYDROPmuDiE. 

1587  Hydrophilus  insularis  Lap.    Tucson. 

1588  Tropisternus  limbalis  Lee. 

1594  ellipticoB  Lee.    Tucson. 

1600  Berosus  punctatissimus  Lee 

1605  styliferus  Horn. 

1610  immaculatas  Zimm.    San  Bernardino  ranch,  1905. 

1634  Philhydrus  diffusus  Lee. 

Family  Silphidje. 
1705  Silpha  truncata  Say. 

Family  STAPHYUNlDiE. 
2059  Aleoehara  nitida  Gray. 
2164  Philonthus  semiruber  Horn. 
2182  alunmus  Er.,  var.  atriceps  FauveL    San  Bernardino  ranch, 

1905. 
2495  Cryptobium  pimerianum  Lee    San  Bernardino  ranch,  1905. 
2701  Osorius  planifrons  Lee. 

Oxytelus,  undetermined  species. 

Family  Scaphidiida 
2980  Scaphisoma  castaneum  Mots. 

Family  PHALACRIDiE. 
EustilbuB  viduus  Casey.    San  Bernardino  ranch,  1905. 

Family  Cocgineludje. 
3046  Hippodamia  convergens  Guer.    At  both  camps. 
3065a  011a  abdominalis  Say.    At  both  camps. 
3083  Exochomus  marginipennis  Lee 

arizonicus  Casey.    Tucson. 
9900  Thalassa  montezumsB  Muls.    Tucson. 
Hyperaspis  centralis  Muls. 

undetermined  species. 
Scymnus  virginalis  Wiekham. 

Family  ENDOMYCHiDiE. 
Epipocus  subcostatus  Gorham. 

Family  Erotylidje. 
3219  Ischyrus  4-punctatus  Oliv. 

Family  Cryptophaoidjc 
Anobocoelus  championi  Sharp. 

Family  Dermestidje. 
3418  Dermestes  marmoiatus  Say. 
3420  eaninus  Germ. 

3423  camivorus  Fab. 

3426  elongatus  Lee.    Tucson. 

Cryptorhopalum  obesulum  Casey. 
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ffffT  fltirldtrte  tmcti  Luc 


«H« 

V«tMWte7. 

mn 

hibittam  Cmef. 

mti 

Bayrfaii*  pwtoiatti  Lee. 

MW 

a«fleetiM  Mais. 

mm 

htbrieiM  Lee. 

mat 

vimbfuitiii  MJBCm 

FmaaSif  TBOGoamas. 

mm  TrogottU  vlrawMM  Fab. 

1 

EUip«rolMMitui  yueea  8^ 

Fftmily  Pabmidjb. 

mm  Dfyop*  produetus  Lee.    At  both  esaqis. 

Funily  Elatbridjb. 
4064  AMlMtM  draril  Klrby. 

Ad^toMW  iMxIettia  CMidiie. 
4090  Chftlcol«pldiui  tinangdinui  Lee 
10086  behrwiti  CmmL 

tartarusFAlL 

•nowi  CaMy.   New  speeiee.    Bill  WilliamB  foric,  1908. 
idoneuiGae^.    Newspedes.  Bill  Williams  fok»  1908. 
arisonieua Casey.  Newspedes.  Bill Williamstok,  1908. 
abdominalis  Casey.    New  spedes.    BUI  Williaiiis  fork, 

1903. 
simulans  Casey.   Newspedes.   Bill  Williams  fork,  1903. 
rectus  Casey.    New  species.    San  Bernardino  ranch, 

1906. 
ostentus  Casey.    New  species.    Congress  Jmiction  and 
Bill  WiUiams  fork,  1903. 

[The  ahove  seven  new  spedes  of  Chalcolepidias 
are  described  from  my  material  in  the  Cana^ 
dian  Ehitomdogiat  for  February,  1907.] 
409'i  Alaus  lusciosus  Hope. 
4U8  l^rdiophi>rus  tenebrosus  Lee. 
aptopoides  Cand. 
HiMri»tiUH>tua,  new  spedes. 
41 2S  simplex  Lee. 

4l^N'f  KwtheiKH^^  prftxiitus  Horn. 
41^  )>arcu9  Horn. 

412^7  dia)H^^!lus  Horn, 

new  s(H>cies, 
undetermined  species. 
.\pUH^^  »l>adioeu«T 
AnohMttw^.  undetermined  species. 
4tSl  MvUHvrei^idiu*  hvidus  IV  0. 
4t:^N  vtispeftinus  F^ab. 
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Family  Elateeodje. 

4187  Monocrepidiuslathoides  Lee. 

4188  sordidus  Lee 

elegans.    San  Bernardino  ranch,  1905. 
4194  Dicrepidius  corvinus  Cand. 

Ludius  peninsularis  Champ.  ? 
42772  hepaticus  Germ. 

Agriotes,  undetermined  species. 
4306  Melanotus  macer  Lee. 

4322  fissilis  Say. 

4323  communis  Gyll. 

Family  BuPRESTiDiE. 
Agseocera,  undetermined  species. 
4575a  Psiloptera  webbii  Lee. 

Dicerca,  undetermined  species.    Tucson. 
4636  Chrysobothris  octocola  Lee. 
4656  gemmata  Lee. 

10085  merkelii  Horn. 

4672  Thrincopyge  ambiens  Lee. 
4675  Polycesta  velasco  L.  &  G. 
Acmseodera  conoidea  Fall. 
4708  4-vittaU  Horn. 

10107  delumbis  Horn. 

undetermined  species.    San  Bernardino  ranch,  1906. 
4737  Agrilus  addendus  Cr. 
4749  obolinus  Lee 

undetermined  species. 

Family  Lampyridje. 

4768  Lycus  cruentus  Lee 

4769  f  emandezii  Duges. 
4772  Lycostomus  loripes  Chev. 

4817  Pyropyga  fenestralis  Melsh.    Tucson. 
4845  Microphotus  dilatatus  Lee. 
4862  Spathizus  bicolor  Lee. 

Polemius,  undetermined  species. 

Family  MALACHiDiE. 
5013  CoUops  vittatus  Say. 

regularis  Gorh.    San  Bernardino  ranch,  1906. 
5061  Attalus  rufiventris  Horn. 
5077  Pristoscelis  convergens  Lee.    San  Bernardino  ranch,  1905. 

Family  Cleridje. 
5131  Cymatodera  puncticollis  Bland. 

5134  cylindricoUis  Chev. 

5135  brunnea  Mels. 
5142  morosa  Lee. 
5151  ovipennis  Lee. 

peninsularis  Schaeff er. 
-10 
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Pymatoden  lateCuda  Sduieffer. 
mnfariiia  FkU. 

■jwiinmo  WOKOvw      MWW 

£164  Cleinn  ^imoliBB  Lee. 

Hydroeeoa  4dDcta  Spin. 
^80  Neerobia  rufipee  Fab.    Tucsoil 

Family  Piuodjb. 
IdfUSO  CtenoUam  cineream  Horn. 
6888  Sinoiykm  siiiq;>lex  Ham. 
6840  seneans  Lee. 

6864  Amphieeinis  f ertiB  Lee. 

Fkmily  SCARABJBID A 

6482a  Caathop  eorvinuB  Hom^ 
6487  indigaeeaa  Lee. 

6446  GopriB  remotoa  Lee. 
6448  earoliiia  LbuL 

6461  Qnthophagiia  velatmiis  Hon. 
new  sptjciea, 
AtSBnina  haroldt  St^mbeil    San 
6629  Aphodius  vittatUB  Say* 
6681  Ochodfi^iis  biarmatuft  Lee. 
6617  Ttox  punctatua  Germ.    Both 
6701  Diplotaxis  popino  Casey. 

three  undetermined  speeieB. 
near  tristia  Kir  by, 
6718  moerens  Lee. 

5722  atratola  Lee. 

Laebnostema  labidens  Schaeffer?^ 
10261  vetala  Horn. 

10270  lenis  Horn.    SanlBemarfino  nmel^  1606. 

6804  Phytalus  debiUa  Horn. 
5809  ListrocheluB  scoparius  Lee    B.  and  T. 
5812  mucoreus  Lee. 

5882  Anomala  centralis  Lee. 
5846  Pelidnota  lugubris  Leo. 
5859  Cyclocephala  lonfi^ola  Lee. 
5862  villosa  Burm. 

comata  Batee. 
5865  dimidiaUi  Burm. 

5870  Ligyrus  ru^inasus  Lee, 
5891  Phileurus  illatua  Lee, 
5893  Allorhina  miitabilis  Gory. 

Gymnetis  impius  Fall. 
5898  Euphoria  verticalis  Horn, 
5903  devulsa  Horn. 

5907  leucographa  Gory. 

holochloris  Fab. 
5919  Cremastochilus  ineptus  Horn. 

mexicanus  Schaum. 
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Family  Cbrahbycidje. 
5953  MallodoD  dasystomus  Say. 
5955  serrulatus  Lee. 

5957  Derobrachus  geminatus  Lee. 
6026  Hypexilis  pallida  Horn. 
6032  Axestinus  obscurus  Lee. 
6036  Osmidus  guttatus  Lee. 

Peribaeum  retieoUe  Bates. 
6039  Eburia  ulkei  Bland. 

undetermined  speeies. 
6055  Elaphidipn  alienum  Lee. 
6059  ineme  Newm. 

6067  tenue  Lee. 

AnefluB,  new  species. 
6076  protensus  Lee. 

6078  Eustroma  validum  Lee. 
6105  Rhopalophora  longipes  Say. 
6111  Elytroleptus  Ignitus  Lee. 
6115  Calliehroma  plieatuhi  Lee. 

6121  Stenaspis  vertiealis  Serv. 

6122  solitaria  Say. 
Metaleptus,  new  speeies. 

6126  Tragidion  annulatum  Lee. 

6135  ^theeerus  lateeinetus  Horn. 

6145  Oxoplus  joeosus  Horn. 
10297  Crossidius  blandi  Casey.     San  Bernardino  ranch,  1905. 

6160  Isehnoenemis  bivittatus  Dup. 

6370  Monilema  appressum  Lee. 

6372  gigas  Lee.    Both  eamps. 

6372  «    semipunetatum  Lee. 

6410  Coenopoeus  palmeri  Lee. 

Leptostylus  yueese  Fall.    New  species.    San  Bernardino  ranch,  ld05. 

6488  Deetes  spinosus  Say.    Tucson. 

6471  Ataxia  erypta  Say,  var. 
10324  Peritapnia  fabra  Horn.  ^ 

Family  Chrysomelidje. 
Lema  longipennis  Linell. 
6571  balteata  Lee. 

6582  Euryseopa  leeontei  Cr.     Both  camps. 

parvula  Jae. 
6584  Coseinoptefa  seneipennis  Lee 
6589  mueorea  Lee. 

6593  Megalostomis  pyropyga  Lac. 

6594  major  Cr. 

6596  Babia  4-gutUta  Oliv. 
65966  tetraspilota  Lee. 

6597  Saxinis  apiealis  Lee. 

seutellaris  Schaeffer.    New  species.    San  Bernardino  ranch, 
1905.    Described  in  the  Bulletm  Mus.  Brooklyn  Inst.  Arts 
and  Sciences,  October,  1906. 
10346  sonorensis  Jae. 
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Family  Ghrysomelidje. 
0800  Uroderm  cradf  era  Lae. 

Chlamya  ariionenaia  LinelL 
6006  Exema  comapena  Mann. 

Ciyptocephalna  aimulana  Schaeff er.    San  Bernardino  ran^  IML 
timalans  Schaef  er,  var. 
baaalis  Suffr.,  var. 
0661  Griburius  monteiunue  Suffr. 
6600  Pachybrachyt  atomarius  Melish. 
new  species, 
nndet.  spedes. 
07476  Paris  i-notota  Say. 

Nodonota  ariionica  Schaeif  er.    New  species.    San  Bernardino 
1906.     Described  in  the  BnUetin  Mus.  Brooklyn  Inst  Axta  a 
Sciences*  October,  1906. 
108S0  Metachroma  aterrimum  Horn.    San  Bernardino  randiy  1906. 
0774  Golaspis  tamnea  F^b.,  var.    Tucson. 
0787  Xkuryphora  lineolato  StaL 
0792  baldemani  Rgg. 

0794  rubiginosa  Roff. 

0797  Z^rfogramma  ojpittir  StaL 
0796  continnaLec. 

0811  dislocatoRog. 

0818  tortoosaRog. 

0810  mnltigattata  StaL 

dathrata  Jac. 
new  species. 
Plagiodera  porpnrea  LinelL 
6888  Lina  arison»  Or.    Tucson. 
Androlyperus,  new  species. 
Andrector  ruficomis  Oliv.    Tucson. 
10388  Seek>lyperus  flaviceps  Horn. 

Triarius,  new  species,  or  possibly  a  color  variety  of  T.  lividiia  Lee 
6861  Diabrotica  12-punctata  Oliv.    Both  camps. 
e888  balteata  Lee.    Tucson. 

two  undetermined  species. 
Cneorane  mexicana?  Jacoby. 
6916a  Monoxia  annularis  Lee. 
6988  CEdionychis  lugens  Lee.,  var. 
10410  tenuilineata  Horn, 

extrema  Harold, 
two  undetermined  species. 
6954  Disonycha  abbreviata  Melsh. 

6962  Haltica  carmata  Gt^rm.,  var.  or  perhaps  a  new  species. 
e966  obliterata  Lee. 

undetermin^  species. 
7063  Microrhopala  nibrolineata  Mann. 

Brachycoryne  pumila  Boh. 
7098  Oassida  bivittata  Say. 

undt.*termin^  species.     San  Bernardino  ranch,  1906. 

7106  Coptocycla  lecontei  Cr. 

profligata  Boh. 
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Family  Bruchida 
7137  Bruchus  prosopis  Lee    Tucson. 
7149  amicus  HoriL    Both  camps. 

Family  TENEBRiONiDiS. 
7183  Eurymetopon  emarginatum  Casey. 
7200  Epitrag^us  submetallicus  Lee. 
7204  pruinosus  Horn. 

7219  Zopherus  tristis  Lee. 
7238  Cryptoglossa  verrucosa  Lee.    Tucson. 
7243  Centrioptera  variolosa  Horn.    Both  camps. 
7251  Ologyptus  anastomosis  Say. 
7255  Asida  mancipata  Horn. 
7268  parallela  Lee.    Tucson. 

7284a  rimata  Lee 

7307  Eusattus  reticulatus  Say. 
7322  Eleodes  carbonaria  Say. 

form  soror  Lee.    San  Bernardino  ranch,  1905. 

7324  quadricoUis  Esch.     Both  camps. 

7325  humeralis  Lee. 
7327  extricata  Say. 
7331  longicoUis  Lee. 

10560  wickhami  Horn. 

7339  nigprina  Lee.  \ 

7360  subnitens  Lee. 

dissimilis,  var.  nevadensis  BlaisdelL 
new  species. 
7379  Argoporus  costipennis  Lee. 
10568  alutacea  Casey. 

7392  Nyctobates  subnitens  Horn. 
7552  Notibius  gagates  Horn. 
7517  Platydema  inquilinum  LinelL 

undetermined  species,  near  ruficolle  Lap. 
10631  Strongylium  atrum  Champ. 

Family  Cisteudje. 
10647  Hymenorus  grandicoUis  Champ. 
10653  prolixus  Casey. 

10678  Telesicles  caudatus  Champ.    San  Bernardino  ranch,  1906. 

Family  LAGRnDiS. 
Statira  def ecta  Schaeffer. 

huachuchse  Schaeffer. 

Family  CBDEMERlDiE. 
7739  Oxacis  cana  Lee. 
7743  sericea  Horn.    San  Bernardino  ranch,  1905. 

Family  Mordeludjb. 

7760  Diclidia  Isetula  Lee. 

marginalis  Say.    San  Bernardino  ranch,  1905. 
7847  Mordellistena,  new  species. 
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Fkmily  Anthigid  A. 

Stereopalpaa  impresBiooUis  dmef!.    Sen  BenanliiiD  ruidi,  IMS. 

Notoms  curvitrichiis  Casey. 
7988  Anthieua  Btumiii  Laf  . 
7948  confiiiis  Lee.    Tncaon. 

Family  Meloidjc 

8068  ICaerobasia  paparea  Horn. 

8066  laatoHom. 

8067  tenellaLec. 

8069  seflrmeiitata  Say. 
10738  tenoilineata  Ham. 

8069  imngnia  Horn.    San  Bemardmo  vaneh,  190& 

8991  Epicaata  pardalis  Lee.    Both  camps. 

alastor  Skinner. 

undetermined  species. 
8110  Pyrota  postica  Lee 
10748  Tegrodera  latedneta  Horn.    Tucson. 

Ftoiily  RmPiPHORiDJB. 
8188  Myodites  scaber  Lee 

Family  OnoRHTNCHmjB. 
8249  Eupagoderes  sordidus  Lee 
82G0  azsentatus  Lee.    Tucson. 

8815  Pandeletejus  cinerens  Horn. 
8838  Goleocerus  marmoratus  Horn. 

Family  Gurcuuonidje. 
8378  Apion  sordidum  Smith. 
8600  Lixus  perf  oratus  Lee. 
10860  Dinocleus  denticoUis  Casey. 

8671  Endalus  limatulus  Gyll.    San  Bernardino  ranch,  1906. 
8603  Otidocephalus  vittatus  Horn. 
8607  chevrolatii  Horn. 

8664  Anthonomus  hirtus  Lee.    Tucson. 
11066  Tychius  hispidus  Casey. 
8749  Chalcodermus  spinifer  Horn. 
8760  Acalles  prosus  Lee. 

Cryptorhynchus,  undetermined  species. 
Zascelis  oblonga. 
8807  Zygops  seminiveus  Lee. 

8868  Baris  strenua  Lee.    San  Bernardino  ranch,  1906. 
8886  Pseudobaris  farcta  Lee. 

Stictobaris,  new  species.   .San  Bernardino  ranch,  1906. 

Family  CALANDRiDiC. 
8973  Scyphophorus  acupunctatus  Gyll. 

undetermined  species. 
Calandrid,  undetermined  genus  and  species,  near  Nyssonotus. 
Sphenophorus,  undetermined  species,  near  oblitus  Lee.    San 
dine  ranch,  1905. 
undetermined  species,  near  mormon"" 
Bernardino  ranch,  1906. 
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Family  Anthribidje. 
9221?  Cratoparis  lunatus  Fab. 

undetermined  species. 


SUMMARY  OF  FAMIUES  AND  SPECIES  OF  COLEOFTERA. 


Cicindelidse 5 

Carabidse 45 

Dy  tiscidse 11 

Gyrinidae #.  2 

Hydrophilidse 6 

Silphidse ^.  1 

StaphylinidsB 7 

Scaphidiidse 1 

Phalacridse 1 

Coccinellidse 8 

Endomychidse 1 

Erotylidae 1 

CryptophagidsB 1 

Dermestidse 5 

Histeridae 9 

Trogositidse 3 

Pamidae 1 

Elateridae 85 

BuprestidsB 15 

Lampyridse 7 

Totals:   Families,  39;  species,  395. 


Malachidse  . .' 4 

Cleridae 12 

Ptinidse 4 

ScarabsBidse 39 

Cerambycidae 34 

Chrysomelidse 63 

Bruchidse 2 

Tenebrionidse 29 

Cistelidae 3 

Lagriidse 2 

(Edemeridse 2 

Mordellidse 3 

Anthicidse ^ 4 

Meloid® 11 

Rhipiphoridse 1 

Otiorhynchidse 4 

Curculionidse 16 

Calandridse 5 

AnthribidcB 2 


II. -LIST  OF  LEPIDOPTBRA. 

My  grateful  aoknowledgments  for  assistanoe  in  the  determina- 
tion of  species  in  this  order  are  hereby  tendered  to  Dr.  Henry  Skin- 
ner, Dr.  H.  G.  Dyar,  Prof.  John  B.  Smith,  Dr.  W.  G.  Dietz,  Mr.  W. 
D.  Kearfott,  and  Mr.  G.  W.  Taylor. 

The  locality  is  the  Baboqaivari,  mountains  unless  otherwise 
stated. 

Numbers  according  to  Smith's  check-list  of  1903. 
Family  Nymphaud^. 

103  Melitaea  chara  Edw. 

113  definita  Aaron. 

137a  Synchloe  crocale  Ekiw. 

158  Pyrameis  cardui  Linn. 
160a  Jmionia  negra  Feld. 
182a  Heterochroa  califomica  Butl. 

185  Apatura  leilia  Edw. 

205  Neonympha  rubricata  Edw. 


Family 
I  Ubythea  bachmani  KirtL 


LiBYTBEIDiE. 


102  KcmmM  Academif  tfSckmee. 


anum 

niM  dofyi  Bdw* 

m 

iwliMrttBdir. 

M  CUcplMBi  Mstfalto  Edw. 

Fftmily  LTCAiiDiB. 

Sn  Thael*  iMliatw  Hbn. 

8W 

blfrtiMi  H6W* 

Ml 

todaEdw. 

• 

M7  lituu»  iiok  R«ak.   TueMo. 

m 

gyasEdw.    Tucioil 

m 

•xiUsEdw. 

* 

8M 

marina  R«ak. 

Funily  Papiuonidjb. 
428  CatoptlUa  •abale  lAxau 
488  CoUai  OMonla  StolL 
488  Ttrias  maxieana  Bdv. 
464  nldpp^  Cram.    Tncaon. 

469  PaplUo  phllMor  Linn. 
478  balrdil  Bdw. 

486  daunua  Bdv. 

Ftoiily  HnPBRmJB. 
486  Cop»odM  waoo  Edw. 
486o  •   proeriiEdw. 

604  Amblyselrtoa  wnos  Edw. 
680  Pyrgua  netaus  Edw. 

occkkntalia  Skinner, 
640  NboniadM  cUtos  Edw. 
646  Syataaea  palvarulenta  FekL 
64»  PMitora  catullus  Fabr. 

665  eaosEdw. 
661  Eudamos  py  todes  Scudd. 

666  hippalus  Edw. 

6^  H«t«rppia  melon  Gdm.  and  Sahr..  var. 


Fkmily  SFHINGI0&. 
T^  Am|)>hion  niwua  Oam, 
TS»  l>eiW|)ihila  lin«aU  Fkbr. 

Fkmily  Satuxnud^ 
^4  A^|>eRui  ^bina  Clem. 

Fmmily  Cxratocamfcd^b. 
:W  Aiekvephala  heili^nxltxi  Harv. 

Family  SYXTV»Mir,«. 

$\ncomeiii]i  Smc:i  StLinner.     New  srev*iee.     Deecribed  in  Enaomola^-- 
H.>K  -Wi-*.  l\jvemb^r.  IA>>. 
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Family  Arcthdje. 
921  Ptychoglene  coccinea  Hy.  Edw. 
950  Esti^nnene  acnea  Dm. 
1005  Euchaetias  murina  Stretch. 

bolteri  Stretch.    San  Bernardino  ranch,  1905. 
1016  PyfiT&rctia  elegans  Stretch. 

1038  EupseudoBoma  involutum  Sepp.    San  Bernardino  ranch,  1905. 
1041  Calidota  zella  Dyar. 

Family  Aoaristida 
1059  Alypiodes  bimaculata  H.-S. 
1066  Copidryas  gloveri  G.  &  R. 

Family  NocTumjc 

Cyathissa  quadrata  Sm.    New  species. 
1260  Perigaea  albolabes  Grt. 

1359  Hadena  indirecta  Grt.    Oak  Creek  canyon,  1904. 
1872  smaragdina  Neum. 

1453  Laphygma  flavimaculata  Harv. 

Aleptina  flavomedia  Sm.    New  species. 
1642  Peridroma  rudens  Harv. 

2148  Trichoclea  decepta  Grt.    San  Bernardino  ranch,  1905. 

2149  nova  Sm.    San  Bernardino  ranch,  1905. 
2161  Leucania  unipunctata  Harv. 

2478  Trileuca  buxea  Grt.    Tucson. 

2542  Schinia  sexplagiata  Sm.    San  Bernardino  ranch,  1905. 

2548  unimaculata  Sm. 

2563  tertia  Grt.    San  Bernardino  ranch. 

accessa  Smith.    New  species.    San  Bernardino  ranch,  1905. 
2645  Oxycnemis  advena  Grt. 

2660  Neumoegenia  poetica  Grt. 

2661  Narthecophora  pulverea  Sm.    Tucson. 
2688  Plusiodonta  compressipalpis  Gn. 

Ogdoconta  altura  Barnes. 
2811  Pleonectyptera  habitolis  Wlk. 

new,  species. 
2842  Erastria  propera  Grt. 
2852  Azenia  edentata  Grt. 

2863  Xanthoptera  clausula  Grt 

2864  semiflava  Gn. 
2869  Thalpochares  daria  Druce. 

2871  f  ortunata  Grt. 

2872  peritaGrt 
2877  Tripudia  opipara  Hy.  Edw. 
2905  Acontia  expolita  Grt. 
2912                biplaga  Gn. 

2916  quadriplaga  Sm. 

2924  elegantula  Harv.    Tucson. 

2933  libedis  Sm. 

alata  Sm. 
2937  Fruva  fasciatella  Grt. 


IM  KanMB  Awi9mii  iif  SeimiM. 

2M6  Spnifl^oeift  plumbifimbriatft  Gvote. 
2960  fnneralis  Grote. 

2968  tortridna  Zeller.    'Ttkaa  alio  at  TooMa. 

2971  Ptoora  tenna  Sm. 
laogooa  BQKura  Barnes. 

8003  EndicKa  4Fvi  Sn. 

8006  MelipotiB  nigresoens  G.  &  R. 

8009  pallciecens  G.  &  R. 

8010  perlaBto  Hy.  Edw. 

8019  Cizrix>boIiiia  dedncta  Morr. 

8020  mezicaiia  Behr. 

8021  volfrfna  Hy.  Edw. 

8191  HeteranasBa  fratema  Sm. 

8192  minor  Sm. 
8202  Yrias  eUentis  Grt 
8204            volocria  Grt 
8206            repentisGrt. 

BtrigaliB  Smith. 
8286  Erebus  odora  linn. 

Family  Notodontidjb. 
Notodonta,  new  qpedes. 

Dasyloi^iiasethiisDraee.    San  Bernardino  ranidi.  1906.    NerwtoUnitod 
States. 
8896  Heterocampa  lonata  Hy.  Edw.    San  Bernardino  ranefa,  1906. 

psrrriia  Dmee. 
8428  Glnphisia  septentrionalis  Wlk.    San  Bernardino  ranefa»  1906. 
Notela  jaUsoma  Schans. 
Hapigia  xolotl  Druce. 

Family  LiparidJS. 
ArchyluB  tener  Druce. 

Family  GEOMETRiDiS. 
3610  Corsrphista  meadii  Pack.    Oak  Creek  canyon,  1904. 
3619  Phylace  luteolata  Hulst.    Oak  Creek  canyon,  1904. 
3638  Zenophlepe  lignicolorata  Pack.    Oak  Creek  canyon,  1904. 
3680  Hydriomena  mirabilata  Grt.    Oak  Creek  canyon,  1904. 

3690  Coenocalpe  aurata  Grt.    Oak  Creek  canyon,  1904. 

3691  magnoliata  Gn.    Oak  Creek  canyon,  1904. 

3697  polygrammata  Hulst.    San  Bernardino  ranch,  1906. 

3760  Cosymbia  pannaria  Gn.    San  Bemamino  ranch,  1905. 

3796  Eois  demissaria  Hbn.    San  Bernardino  ranch,  1905. 

3805  ossularia  Hbn.    Taken  also  at  San  Bernardino  ranch,  1906. 

3808  balistaria  Gn.    San  Bernardino  ranch,  1905. 

3809  rufescens  Hulst.    San  Bernardino  ranch,  1905. 

3838  Chlorochlamys  chloroleucaria  Gn.    San  Bernardino  ranch,  1905. 
3857  Synchlora  denticulata  Walker.     San  Bernardino  ranch,  1905. 
3878  Femaldella  fimetaria  G.  &  R. 

3893  Chloraspilates  bicoloraria  Pack.     San  Bernardino  ranch,  1905. 
3916  Deilinia  behrensaria  Hulst.,  var?     Oak  Creek  canyon,  1904;  also,  at 
San  Bernardino  ranch,  1905.  ^ 
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Family  GsoMEtBiD^. 
3929  Sciagraphia  punctolineata  Pack. 
3948  Macaria  s-signata  Pack.    Taken  also  at  San  Bernardino  ranch,  1906. 

near  mendicata  Hulst.    San  Bernardino  ranch,  1905. 
4081  Alcis  obliquaria  Grote.    San  Bernardino  ranch,  1905. 
4085  haydenata  Pack.    Oak  Creek  canyon,  1904. 

4096  Meris  alticola  Hulst.    Oak  Greek  canyon,  1904. 

4102  Tomos  scolopacinarius  Green.    Tucson. 

4103  abjectarius  Hulst 
4106  Glaucina  pygmeolaria  Grt. 

puellaria  Dyar. 
Sabulodes,  undetermined  species.    San  Bernardino  ranch,  1905. 
4276  Metanema  vanusaria  Strck.    Oak  Creek  canyon,  1904. 
4289  Stenispilates  meskearia  Pack.    San  Bernardino  ranch,  1905. 

Family  Limacodid^. 
4419  Euclea  paenulata  Clem.? 

incisa  Harr.    San  Bernardino  ranch,  1905. 
4486  Prolimacodes  trigona  Hy.  Edw. 
Limacodes  oropeso. 

Family  MEGALOPYGIDis. 
4448  Megalopyge  opercularis  S.  &  A. 

Family  Pyromorphid^. 
4458  Triprocris  fusca  Hy.  Edw. 
4461  constans  Hy.  Eklw. 

Family  Thyridje. 
Dysodia,  new  species. 

Family  Pyralidje. 
4629  Glaphyria  reluctalis  Hulst. 
4634  Symphysa  eripalis  Grt.    San  Bernardino  ranch,  1905. 

simplicialis  Kearfott.   New  species.    San  Bernardino  ranch, 
1905.    Described  in  Entomological  News,  January,  1907. 
4651  Diastictis  fracturalis  ZelL 
4680  Agathodes  monstralis  Gn. 

4692  Hellula  undalis  Fab.    San  Bernardino  ranch,  1905. 
4694  Terastia  metriculosalis  Gn. 
4718  Loxostege  helvialis  Wlk.    Both  camps,  and  at  San  Bernardino  ranch, 

1905. 
4729  albicieralis  Grt.    San  Bernardino  ranch,  1905. 

4731  labeculalis  Hulst. 

4741  ophionalis  Wlk.    Bill  Williams  fork,  1903,  and  Tucson. 

4766  Titanio  helianthialis  Murtf.    Tucson  and  Bill  Williams  fork,  1903,  and 

San  Bernardino  ranch,  1905. 
4780  Phlyctsenia  extricalis  Gn.    San  Bernardino  ranch,  1905. 
4827  Pyrausta  tyralis  Gn. 
4849  Noctuelia  thalialis  Wlk. 

4871  Elophila  fulicalis  Clem.    Bill  Williams  fork,  1903,  and  San  Bernardino 
ranch,  1905. 
schaefferalis  Dyar.    Oak  Creek  canyon,  1904. 
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San  Bernardino  ranch,  1905. 
Tucson. 
San  Bernardino  ranch,  1905. 


Family  Pyraub^. 
4906  AcalUe  ^iphalis  Hulst. 
4914  Schcenobius  sordideliis  Zinck.    San  Bernardino  ranch,  190€i. 
4917  meilinelluB  Clem.     Bill  Williams  Fork,  1903.  and  San  Ber- 

nardino ranch,  1905, 
4924  Prionapteryx  achatina  Zell 

baboquivariella  Kearf  ott.    New  gpeeiee, 
4964  Crambtis  cotaradellua  Fern. 

near  haustuellua.    San  Bernardino  ranch,  1906. 
I  new  species, 

4984  Thaunaatopaia  magnifica  Fem^ 
4991  Ommatopteryx  ocellea  Haw.    San  Bernardino  ranch,  1905,  and  Tucson. 
4994  ATgYn&  argentana  Martyn* 

5008  Dicymolomia  metalliferalis  Pack^    San  Bernardino  ranch,  X905. 
6021  Cacozelia  basiochrealis  Grt. 
5024  Jocara  dentilineella  Hulet. 
602f7  Yuma  trabalis  Grt, 

5029  Benta  asperatella  Ctem. 

5030  melanogrammos  ZelL 
5046  Attacapa  caltipeplella  Hulst. 
5164  Ela&m  opal  pus  !ignoeellus  ZelL 
5176  Epischnia  boisduvalieiia  Gn.7 
5182  Getulia  flavidoraella  Rag. 
5201  Melitara  femaldalis  Hulst 
^06  Zophodia  gtaucatella  Hulst. 

poling^ella  Dyar. 
5200  Heterographis  morrisonella  Rag.     San  Bernardino  ranch,  1905, 
5253  HomGeosoma  electellum  Hubt.    San  Bernardino  ranch,  1905. 
5263  Ephestioides  gilvescentella  Rag. 

52^  Plodia  interpunctella  Hbn*    San  Bernardino  ranch,  1905. 
5279  EaRonotia  dotalis  Hulat.    San  Bernardino  ranch,  1905. 
5295  Saluria  dichroella  Rag^ 

Family  Pterophorid^, 
5S47  Alucita  belfragei  Fiah.    Ttjcaon. 

FamiJy  Tobtricid^, 
5410  Bactra  furfarana  Haw. 
5484  Eucosma  bolanderana  Wlsm. 
5533  pulveratana  Wlsm.     Bill  Williams  fork,  1903,  and  San  Ber- 

nardino ranch,  1905. 
MB7  constrictana  ZelU    San  Bernardino  ranch,  1905, 

6639  solicitana  Wlk.     San  Bernardino  ranch,  1905. 

6541  strenuana  Wlk.     San  Bernardino  ranch,  1905, 

5542  perplexana  Fern.     San  Bernardino  ranch,  1905, 

5553  scudderiana  Clem,     Sari  Bernardino,  1905. 

5582  Cydia  perangustana  Wlsm,    San  Bernardino  ranch,  1905, 
5599  roesaleri  Zell.     San  Bernardino  ranch,  1905, 

5689  Eptnotia  crispana  Clem.    Also  at  San  Bernardino  ranch,  1905. 
5792  Archips  virescana  Clem.    San  Bernardino  ranch,  1905. 
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Family  YPONOMEUTiDiE. 
6040  Plutella  maculipennis  Cart.    San  Bernardino  ranch,  1905. 

yumatella  Kearfott.     New  species.     San  Bernardino  ranch, 
1905.    Described  in  Canadian  EhUomologist,  January,  1907. 

Family  GELECHnDiE. 
6160  Phthorimsea  operculella  ZelL    Also  at  San  Bernardino  ranch,  1905. 
6228  Gelechia  albilorella  Zell. 
6233  paulella  Busck. 

6240  striatella  Busck. 

6251  lindenella  Busck.    Also  at  San  Bernardino  ranch,  1905. 

6345  Trichotaphe  inversella  Zell. 

simpliciella  Busck. 
6366  Ypsolophus  eupatoriellus  Cham. 

Family  BLASTOBASlDiG. 
Holcocera  arizoniella  Kearf  oot.    New  species.    San  Bernardino  ranch, 
*    1905.    Described  in  Canadian  EwtomologiBt^  January,  1907. 

Family  CScophoridje. 
6453  E}thmia  marmorea  Wlsm. 

Family  Elachistidje. 
6654  Scythris  trivinctella  Zell.    Bill  Williams  fork,  1903,  and  San  Bernardino 
ranch,  1905. 

Family  Tineidje. 
Amydrya  confosella  Dietz.    San  Bernardino  ranch,  1905. 
arizonella  Dietz.    San  Bernardino  ranch,  1906. 
marjoriella  Dietz.    San  Bernardino  randi,  1905. 
crescentella  Kearfott.    New  species.    Described  in  Cana- 
dian J^ntomologist,  January,  1907. 
Setomorpha  operosella  ZelL    San  Bemanlino  ranch,  1905. 
Eulepiste  cockerellii  Dyar.    San  Bernardino  ranch,  1906. 
7119  maculifer  Wlsm. 

7129  Acrolophua  simulatus  Wlsnu 

7134  Anophora  popeanella  Clem.    Bill  Williams  fork,  1908,  and  San  Ber- 
nardino ranch,  1906. 

7138  Ortholophus  variabilis  Wlsm.    Also  at  Bill  Williams  fork,  1903,  and 

San  Bemadino  ranch,  1905. 

7139  Felderia  filicicomia  Wlsm. 
7141  Pseudanophora  davisellua  Beut. 
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SUMMARIES  OF  PAMIUES  AND  SPECIES. 


Nymphalidse 8 

Libytheidse 1 

Erycinidffi 3 

Lycsenidse 7 

Papilionidse 7 

Hesperidse 12 

Sphingidse 2 

Satumidse 1 

Ceratocampidse 1 

SyntomSdae 2 

Arctiidse 7 

Agaristidse 2 

Noctuidse 56 

Notodontidse 7 

Liparidse 1 

Totals:  Families,  29;  species,  240. 


GeometridK 80 

Limacodidse 4 

Megalopsrgridse 1 

Pyromorphidse 2 

Thyridae 1 

PyralidsB 47 

Pterophorid» 1 

Tortricid® ^ 

Yponomeutidtt ^ 

Gelechiidfie * 

Blastobasidse -   ^ 

(EcophoridsB - 

Elachistidse -    « 

Tineidse - 


III. -LIST  OF  HEMIPTERA-HETEROPTERA. 

For  the  determination  of  speoies  in  this  order  the  aathor  is 
debted  to  Mr.  E.  P.  Van  Duzee. 

Numbers  according  to  Uhler's  cheek-list. 

Family  ScuTELLBRiDiE. 
27  Sphyrocoris  ptmctellns  Stal. 

Family  Corimeuenidje. 
53  Corimelsena  nitidoloides  Wolff. 
58  extensa  UhL 

64  nigra  Dallas. 

Family  Cydnid^. 
75  Cyrtomenus  mirabilis  Perty. 
104  Pangseus  spangbergi  Sign.? 

Family  PENTATOMlDiE. 
140  Perillus  confluens  H.-Sch. 
146  Mineus  strigipes  H.-Sch.? 
186  Brochymena  arborea  Say. 
192  obscura  H.-Sch. 

201  Discocephala  clypeata  Stal. 

Hymenarcys  crassa  Uhl. 
294  Trichopepla  semivittata  Say. 
300  Thyanta  custator  Fab.    Tucson. 
303  rufi^losa  Say,  var. 

Family  GOREiDiE. 
440  Pachylis  gigas  Burm. 

446  Mozena  lineolata  H.-Sch. 

447  lunata  Burm. 
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Family  Corkidjb. 
482  Acanthocephala  graaulosus  Dmlki9. 
493  Leptoglossus  zonatus  Dallas. 
501  Namia  pallidicomis  Stal. 

snowi  Van  D.   New  species.   Sao  Bernardino  ranch,  1905. 

Described  in  Canadian  EnUymologist^  January,  1907. 
527  Anasa  armigera  Say.    Tucson. 
507  Chelinidea  vittigera  Uhl.    Also  at  Tucson. 
560  Hyalymenus  tarsatus  Fab. 
563  Alydus  calcaratus  Fab. 

setosus  Van  D.    New  speeiM. 
587  Harmostes  reflexulus  Stal. 
595  Corizus  hyalinus  Fab.    Tucson. 

Family  BBRYTlDiE. 
Jalysus  wickhami  Van  D.    New  species. 
Family  LvOiKiDiBB. 
658  Ligyrocoris  sylvestris  Linn. 
715  LygaBUs  facetus  Say. 
743  bicolor  H.-Sch. 

752  reclivatus  Say. 

753  turcicus  Fab. 

759  Oncopeltus  fasciatus  Dallas. 
Lyg8eosoma  solida  Uhl. 

Family  PYRRHOCORlDiE. 
766  Largus  succinctus  Linn. 
773  Arhaphe  Carolina  H.-Seh. 
779  Dysdercus  obliquus  H.-Sch. 

Family  CAPSiDiE. 
847  Phytocoris  eximius  Reut. 
860  Calocoris  rapidus  Say.    Tucson. 

863  superbus  UhL    Tucson. 

864  fulvomaculatus  Do  G.    Tucson. 
892  Lygus  scutellatus  Dist.    Tucson. 

902  Poeciloscytus  basalis  Reut.    Tucson. 

Family  Aradidje. 
1106  Brachyrhynchus  moestus  Stal. 

Family  Phymatidje. 
1118  Phymata  wolffii  Stal. 

Family  Nabidjg. 
1144  Coriscus  ferus  Linn.    Tucson. 

Family  Reduvidje. 
Sinea  rileyi  MontcL 

complexa  Gaud.    At  both  camps. 
1152  diad^ma  Fab.    Tucson. 

1197  Diplodus  exsanguis  Stal.    Tucson. 
1209  Pindus  socius  UhL 


160 


Kansas  Academy  of  Science. 


Family  Reduvidjb. 
1212  Apiomerus  subpiceus  Stal.?,  possibly  immundus  Bergr. 
1214  x^rassipes  Fab. 

1218  ventralis  Say. 

spissipes  Say. 
longispinus  Champ. 
Homalocoris  minutus  Mayr. 
12S2  Rasahus  thoracicus  StaL 
1248  Conorhinus  variegatus  Drary. 
maximus  UhL 
Reduvius  senilis  Van  D.    New  species. 

Family  Hydrobatidje. 
13Q2  Hygrotrechus  remigis  Say. 

Family  Galgudidje. 
1357  Gelastocoris  oculatus  Fab. 

undetermined  species. 

Family  Belostomatidje. 
Pedinocoris  sp.    Tucson. 

Family  Notonectidje. 
1401  Notonecta  mexicana  Am.  et  S. 

Family  Cobixidje. 
Coriza,  two  species. 

SUMMARY  OF  FAMILIES  AND  SPECIES  OF  HEMIPTERA-HETEROPTERA. 


Scutelleridse 1 

Corimelsenidse 3 

Cydnidse 2 

Pentatomidse 9 

Coreidse 14 

Berytidse 1 

Lyg8eid8B 7 

PyrrhocoridaB 3 

Capsidse 6 

Totals:   Families,  18;  species,  71. 


Aradidse 1 

Phymatidse 1 

Nabidse 1 

Reduviidse 15 

Hydrobatidse 1 

Galgulidae 2 

Belostomatidse 1 

Notonectidse 1 

Corixidse 2 
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IV.- LIST  OF  ORTHOPTERA, 
The  author  hereby  expresses  his  grateful  aoknowledgtnents  to 
Mr.  J.  A.  G.  Eehn,  of  the  Philadelphia  Academy  of  Natural  Bciences, 
for  the  deteriuination  of  a  large  portion  of  the  material  in  this 
order  of  insects.  This  list  includes  all  the  Arizona  apeciee  collected 
by  the  expeditions  of  1902,  1903,  1904,  1905,  and  1906. 

Family  ForficuuDv®, 
Apterygida  linearis  Each.    San  Bernardino  ran  eh. 

Family  BlattiDvC. 
Pseudomops  oblongata  Linn,     San  Bernardino  ranch, 
Stytopyga  orientals  Linn.    San  Bernardino  ranch. 
Homoeoganiia  bolliana  Sauss.    Oak  creek  canyon,  Baboqtiivari  mountains. 

erratica  Rehn,      New  species,      San  Bernardino  ranch,  Babo- 
quivari  moantains. 

Family  MantidjE- 
Litaneutria  minor  Scudd.    San  Bernardino  ranch,    Baboquivari  mountains, 

Bill  Williams  fork,  Cactus  plain. 
Vates  paracusis  Sauss.     Baboquivari  mountains. 
Stagmomantis  limbata  Hahn.    Bill  Williams  fork,  San  Bernardino  ranch. 

gracilipes  Rehn.    New  species.    Baboquivari  mountains. 

Family  Phasmid.e. 
Diapheromera  ariaconensis  Gaud     San  Bernardino  ranch, 
Pseudosermyle  truncata  Gaud,    San  Bernardino  ranch. 

Family  AgriduDjE, 
Tettix  granulatus  Kirb,    Oak  Creek  canyon. 
Cfypeotettix  achochii  BoL     Baboquivari  mountains. 

Para  tettix  toltecus  Sauss.    Oak  Creek  canyon,  Bill  WilHama  fork,  San  Ber- 
nardino ranch,  Tucson, 
toltecus  Sauss,  race  arizonus  Banc.     San  Bernardino  ranch,  Bill 

Williams  fork,  Tucson. 
toltecus  Sauss,  form  sonorensiB  Hanc.     Oak  Creek  canyon,   Bill 
Williams  fork,  Tucson, 
Telmatettix  aztecus  Sauss.      Bill   Williams  fork,    Baboquivari  mountamBr 

Tucson. 
Achurum  acridodes  StaU     Baboquivari  mountains, 
Mermiria  bivittata  Serv.    San  Bernardino  ranch, 

neomextcar>a  Thorn.     Baboquivari  mountains, 
texana  Brun.     Oak  Creek  canyon, 

admirabilis  Uhl,    San  Bernardino  ranch,  Baboquivari  mountains, 
Syrbula  fuscovittata  Thorn,     San  Bernardino  ranch,  Baboquivari  mountains, 
Acrocara  maculipennis  Scudd.     San  Bernardino  ranch. 
ErI tettix  variabilis  Bnin.     San  Bernardino  ranch, 
Bootettix  argentatus  Brun.    Bill  Williams  fork, 

Amphifcomus  omatus  McNeill.    Oak  Creek  canyon,  BabcK^uivari  mountains, 
Opeia  testacea  Scudd.    San  Bernardino  ranch. 
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Family  Acbidiidjb. 
Cordillacris  pima  Rehn.    New  species.    Baboqaivmri 
Orphulella  eompto  Scudd.    Bill  Williams  foriL,  Ssn 
G<miphocenis  clepsydra  Scodd    Oak  Creek  canyon. 
Boopedon  fuscum  Bnin.    San  Bernardino  ranch. 
Psoloessa  buddiana  Brun.    Baboquivari  mountains. 

maculipennis  SctukL  Baboquivari  momttains,  San  Bemmnfinoznik 
texana  Scudd.     Baboquivari  mountains. 
Stirapleura  pusilla  Scudd.    Baboquivari  mountains. 
Ageneotettix  australis  Brun.     Baboquivari  mountains. 
Aulocara  elliotti  Thom.     San  Bernardino  ranch. 

rufum  Scudd.    San  Bernardino  ranch,  Baboqoivmri  moantaiBS. 
LifiTurotettix  kunzei  Caud     Bill  Williams  fork,  Cactus  plain. 
Arphia  aberrans  Brun.    Baboquivari  mountains, 
arcta  ScuddJ    Oak  Creek  canyon, 
crassa  Brun.    San  Bernardino  ranch. 
Encoptolophus  texensis  Brun.    San  Bernardino  ranch,  Tucson. 
Camnula  pellucida  Scudd.    Oak  Creek  canyon,  Humphry's  Peak,  at  base. 
Hippiscus  conspicuus  Scudd.     Baboquivari  mountains. 

corallipes  Hald.    Baboquivari  mountains,  San  Bernaidmo  lancL 
Scyllina  calida  Brun.    San  Bernardino  ranch,  Baboquivari  monntaiiis. 
Leprus  cyaneus  Ckll.    Baboquivari  mountains. 
Dissosteira  Carolina  Linn.    Oak  Creek  canyon. 
Spharagemon  collare  Scudd.,   var.    angustipenne  Morse.    San    BemaidiDO 

ranch. 
Lactista  oslari  Caud.    Tucson. 
Tomonotus  aztecus  Sauss.    Baboquivari  mountains,  San  Bernardino  ranch. 

ferrugineus  Brun.     Baboquivari  mountains. 
Derotmema  delicatum  Scudd.     Bill  Williams  fork,  San  Bernardino  ranch, 
Baboquivari  mountains, 
haydeni  Thom.     Flagstaff,  San  Bemardiho.'ranch,  Bill  Williams 
fork. 
Trepidulus  rosaceus  McNeill.     Bill  Williams  fork. 

melleolus  Scudd.    San  Bernardino  ranch. 
Mestobregma  plattei  Thom.     Baboquivari  mountains. 

rubripennis  Brun.     Baboquivari  mountains. 
Conozoa  carinata  Rehn.     New  species.    Tucson,  Baboquivari  mountains. 

sulcifrons  Scudd.     Bill  Williams  fork,  Baboquivari  mountains,  Tuc- 
son. 
Trimerotropis  bruneri  McNeill.     Baboquivari  mountains, 
cyanipennis  Brun.     Oak  Creek  canyon, 
fascicula  McNeill.    Oak  Creek  canyon,  Humphrey's  Peak,  at 

base,  Bab<H|uivari  mountains, 
laticincta  Sauss.     San  Bernardino  ranch.  Flagstaff, 
modesta  Bryn.     Oak  Creek  canyon, 
snowi  Rehn.     New  species.     (Trans.   Kan.   Acad.   Sci.,   voL 

XIX,  p.  223.)     Congress  Junction, 
strenua  McNeill.     San  Bernardino  ranch, 
vinculata  Scudd.     Oak  Creek  canyon,  San  Bernardino  ranch, 
Tucson,  Baboquivari  mountains. 
Circotettix  undulatus  Thom.    Oak  Creek  canyon,  Humphrey's  Peak,  at  base. 
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Family  AcnimwM, 
Auconia  Integra  Scudd.     Bill  Williams  fork, 

Heiiastes  aridus  Brun.     Bill  WilllamH    fork,   San  BernardinoXrancb,* Con- 
gress Junction,  Baboquivari  mountains, 
benjamini  Caod*     Baboquivari  mountains, 
minlmua  Scudd,     Bill  Williams  fork, 
Tytthotyle  maculata  Bnin.     Bill  Williams  fork. 
Brachystola  intermedia  Brun.     San  Bernardino  ranch, 

Phrynotettix  magTius  Thorn.     San  Bernardino  ranch,  I  Baboquivari  mountains. 
Paropomala  cylindrica  Brun,    San  Bernardino  ranch, 
Leptysma  marginicojlis  Serv*     Bill  Williams  fork. 

Schistocerca  shoshone  Thorn.    Bill  Williams  fork,  San  Bernardino  ranch.  ' 
vaga  Scudd.     Bill  Williams  fork,  SanT Bernardino  ranch/^Tuc- 

aon,  Baboquivari  mountains, 
venusta  Scudd.     Oak  Creek  canyon. 
Conalcoea  huachucana  Kehn*     Baboquivari  mountains. 
Hesperotettix  feativus  Scudd.    Tucson,  Baboquivari  mountaina* 
^oloplus  tenuipennts  Scudd.    Bill  Williams  fork. 
Melanoplus  aridus  Scudd.     San  Bernardino  ranch. 

atlantis  Riley.     San  Bernardino  ranch,  Baboquivari  mountains* 

brown ii  Caud.    Baboquivari  mountains, 

canonic  us  Scudd,     Bill  Williams  fork,  Tucson, 

differ  en  tialta  UhK    San  Bernardino  ranch. 

femur-rubram  De  G.    San  Bernardino  ranch. 

flaveacens  Scudd.     Bill  Williams  fork. 

flavidus  Scudd.    Oak   Creek  canyon.   Bill  Williams   fork,    San 

Bernardino  ranch, 
olivaceus  Scudd,    Oak  Creek  canyon. 
spretus  Uhl.     Tucson,  Baboquivari  mountains, 
thomasi  Scudd.    San  Bernardino  ranch. 
yarrowi  Thonu     Bill  Williams  fork. 
Fhc^taUotes  nebrascensis  Thorn,    San  Bernardino  ranch. 
Po&cilotettix  san^ineus  Scudd,     Bill  Williams  fork, 
Dactylotum  pictum  Thom.     Baboquivari  mountains. 

Family  Locustid.*:, 
Hormilia  elegana  Scudd,    San  Bernardino  ranch. 
Arethiea  constricta  Brun.     Baboquivari  mountains,  Tucson. 
Scudderia  furcifera  Scudd.     Oak  Creek  canyon. 

mexicana  Sauss.    Tucson,  Baboquivari  mountains, 
Amblycorypha  huasteca  Sauss,    Oak  Creek  canyon, 
Microcentrum  laurifolium  Linn.     Oak  Creek  canyon. 
C^^noeephalus  mexicanus  Sauss,     Bill  Williams  fork, 
Xiphidium  fasclatum  DeG.     San  Bernardino  ranch. 
Capnobotes  fuliginosus  Thom.    Cong-ress  Junction,  San  Bem&fdino  ranch, 

Baboquivari  mountains, 
Eremopedes  ballii  Caud.    Oak  Creek  canyon,  Baboquivari  mountains. 

unicolor  Scudd,     San  Bernardino  ranch,  Baboquivari  mountains, 
Plagiostira  gracilis  Rehn.    New  species.    (Trans.  Kan.  Acad,  Sci.,  vol.  XIX, 

p;  227.)     Bill  Williams  fork. 
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Family  Locustida. 
Ateloplus  notatua  Scodd.    Bill  WiUiama  f oric^  Baboqaivari  moantaina.  Toe- 


Stenopelmatoa  oculatos  Scudd.    Oak  Gredc  canyon.  Bmupbirey'B  Peak,  at 

base. 
Ceathophiloa  paudspinoaa  Rehn.    New  apedea.    (Trana.  Kan.  Acad.  ScL, 

voL  XIX,  p.  227.)    Oak  Creek  canyon. 
Phrizocnemia  f  ranciscanua  Rehn.   New  apedea.  (Trana.  Kan.  Acad.  ScL,  vol 
XIX,  p.  228.)    HiimphQ9y'8  Peak,  at  base, 
aocorrensia  Rehn.   New  apedea.    (Trana.  Kan.  Acad.  ScL,  voL 
XIX,  p.  229.)    Humi^y'a  Peak,  at  base. 
Udeopaylla  aerrata  Rehn.     New  apedea.    (Trana.  Kan.  Acad.  ScL,  voL 
XIX,  p.  290.)    Oak  Cre^  canyon. 

Family  Gryllidjb. 
Ellipea  minuta'Scudd.    San  Bernardino  ranch. 
Tridactyloa  apicalis  Say.    Bill  WiUiama  fork. 
Nemobioa  neomexicanoa  Scudd.    San  Bernardino  ranch. 
Gryllua  armatos  Scudd.     San  Bernardino  ranch,  Baboquivaii  mbuntaina, 
Tucson, 
pennaylvanicua  Burm.    BUI  WiUiama  fork, 
peraonatua  UhL    San  Bernardino  ranch. 
Miogryllua  lineatua  Scudd.    Baboquivari  mountaina. 
(Ecai^thua  califomicua  Sanaa.?    Tucaon,  Baboquivari  mountaina. 

quadripunctatuB  Rent.    Bill  WiUiama  fork.  Oak  CSreek  eaoyon, 
San  Bernardino  ranch. 

SUMMARY  OF  PAMIUES  AND  SPBCIBS  OF  ORTHOPTBRA. 


Forficulidie 1 

Blattidse 4 

MantidsB 4 

Phasmids 2 

Totals:  Families,  7;  species  128. 


Acridiidffi 90 

LocustidsB 18 

Gryllidse 9 
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LIST  OF  COLEOPTERA  COLLECTED  IN  NEW  MEXICO  BY 

THE  ENTOMOLOGICAL  EXPEDITIONS  OF  THE 

UNIVERSITY  OF  KANSAS. 

By  F.  H.  Snow*  Onlverwty  of  Kkt)»»b,  Lawrence. 

THE  writer  has  concUicted  mx  expeditione  to  New  Mexioo  tor 
the  purpose  of  collecting  inaeute  for  the  mu9t?iim  of  the  Uni- 
vefsity  of  KaneaB.  These  were  all  in  the  months  of  July  and  Au- 
gust,  in  the  yeare  1880.  18^1,  1882,  1883,  1^84,  and  1894.  The  first 
expedition  had  its  headquarters  eight  milee  north  of  the  city  of 
Santa  F6,  in  the  Santa  F6  oanyou,  at  an  altitude  of  7000  feet  above 
Bea4eyel;  the  second  expedition  had  its  camp  In  Water  canyon, 
twenty-fi\'e  miles  west  of  Sooorro,  where  our  work  was  prematurely 
closed  by  an  invasion  of  Apache  Indians;  the  third  and  fourth 
camps  were  located  at  the  Gallinas  canyon,  less  than  a  mile  above 
the  Las  Vegas  hot  springs,  at  an  altitude  of  7000  feet;  the  fifth 
was  along  Walnut  creek,  a  tributary  of  the  Gila  river,  about  twelve 
miles  north  of  Silver  City  and  three  miles  west  of  the  ** continental 
divide";  the  sixth  expedition  had  its  headquartera  in  Hop  canyon, 
in  the  Magdalena  mountains,  about  thirty  miles  west  of  Socorro. 
The  results  of  the  last  expedition  have  never  been  published,  and 
it  has  been  thought  desirable  to  gather  into  a  single  list  the  com- 
bined results  of  the  six  expeditions  to  New  Mexico* 
The  numbers  are  those  of  Henshaw*s  list. 

Family  CiciNDEOn^E, 

16  Cidndela  obsoleta  Say*    Gallinas  canyon. 
16a  vulturtna  Lee.    Gallinae  canyon. 

166  praaina  Lee.    Gallinas  canyon. 

18  ton^labria  Say.    Santa  Pe  canyon* 

19o  unicolor  Dej.     Socorro, 

20  nigrocffirulea  Lee,     Gallinas  canyon. 

21  pulchra  Say.    Gallinas  canyon.    Socorro. 
25a  audubonii  Lee.    Gallinas  canyon. 

25c  cimarrona  Lee,    Gallinas  canyon,  Socorro,  Santa  Fe  canyon* 

28  fulgida  Say.    Albuquerque. 

32  vulgaris  Say.  Albuquerque,  Gallinas  canyon,  Santa  Fe  canyon. 

33Gt  obliquata  Kir  by.    Gallinas  canyon. 

33a  oregona  Lee.     Gallinaa  canyon, 

336  guttifera  Lee.    Santa  Fe  canyon. 

S5  hirtieollis  Say.     Socorro. 

36  cinetipennis  Lee.    Gallinas  eanyon. 

36a  imperfecta  Lee.    Gallinaa  canyon. 
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Family  Cicindeudjb. 
40  Cicindela  punctulata  Fab.     Gallinas  canyon,  Santa  Fe  canyon,  So- 
corro. 
40a  micans  Fab.    Gallinas  canyon,  Santa  Fe  canyon. 

47  macra  Lee.    Socorro. 

51  sperata  Lee.    Socorro,  Albuquerque. 

57  lemniscata  Lee.    DeminR. 

58a  prsetextata  Lee     Socorro. 

646  .  16-punctata  Kl.    Gallinas  canyon. 

Family  CARABiOiE. 

76  Omophron  americanum  Dej.    Santa  Fe  canyon.  Walnut  creek. 

86  Cychrus  elevatus  Fab.    Santa  Fe  canyon,  Gallinas  canycm. 

88  snowii  Lee.    Santa  Fe  canyon. 

119  Carabus  taedatus  Fab.    Santa  Fe  canyon,  Gallinas  canyon. 
121  serratus  Say.    Santa  Fe  canyon. 

127  Calosoma  scrutator  Fab.    Gallinas  canyon. 

132  prominens  Lee.    Albuquerque. 

133  peregprinator  Guer.     Albuquerque,  Gallinas  canyon.  Water 

canyon. 
133  form  carbonatum  Lee.    Albuquerque. 

136  triste  Lee.    Albuquerque,  Water  canyon. 

137  obsoletum  Say.    Magdalena  mountains,  Gallinas  canyon. 
179  Notiophilus  hardyi  Putz.    Gallinas  canyon. 

192  Nebria  obliqua  Lee.     Santa  Fe  canyon.  Walnut  creek. 

194  hudsonica  Lee.    Walnut  creek. 

195  sahlbergi  Fisch.    Gallinas  canyon. 

195  sahlbergi  Fisch.,  var.    Gallinas  canyon. 

215a  Pasimachus  eostifer  Lee.    Gallinas  canyon,  Water  canyon. 

217  elongatus  Lee.    Gallinas  canyon,  Santa  Fe  canyon. 

219  calif omicus  Chd.     Walnut  creek. 

232  Dyschirius  globulosus  Say.     Santa  Fe  canyon. 

287  Schizogenius  depressus  Lee.     Walnut  creek. 

322  Bembidium  longulum  Lee.     Santa  Fe  canyon. 

343  transversale  Dej.     Santa  Fe  canyon,  Gallinas  canyon. 

345  lugubre  Lee.     Santa  Fe  canyon,  Gallinas  canyon,  Magda- 

lena mountains. 

347  striola  Lee.     Santa  Fe  canyon,  Gallinas  canyon,  Magdalena 

mountains. 

347  striola  Lee,  var.     Walnut  creek. 

349  bimaculatum  Kirby.     Santa  Fe  canyon. 

351  lucidum  Lee.     Santa  Fe  canyon,  Gallinas  canyon,  Magda- 

lena mountains. 

358  picipes  Kirby.     Santa  Fe  canyon. 

363  prapii  Gyll.     Gallinas  canyon. 

388  intermedium  Kirby.     Gallinas  canyon,  Santa  Fe  canyon. 

412  connivens  Lee.     Santa  Fe  canyon. 

414  assimile  Gyll.     Santa  Fe  canyon. 

417  quadrimaculatum  Linn.     Santa  Fe  canyon. 

new  species,  near  incertum  Mots,  {fide  Roland  Hay  ward. 
May,  1904).     Walnut  creek. 
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Family  CAHA^rD^ 
Bembidmm  new  species,  allied  to  grapei  Gyll  (fide  Roland  Hayward, 
May,  1904).    Gallinas  canyon* 
449  Tachys  nanus  GylU    Galtinaa  canyon,  Santa  Fe  canyon* 

near  tripuncatatus  Say.     Walnut  creek. 
4GI  incur vua  Say^    Santa  Fe  canon. 

483  Trechua  chaJybeus  Mann,    Santa  Fe  canyon,  Walnut  creek. 
504  Pterostichus  prat  rectus  Lec<     Santa  Fe  canyon, 
506  lonerelua  Lee.    Santa  Fe  canyon,  Gallinas  canyon. 

524  substriatua  Lee.    Water  canyon.  Gallinas  canyon. 

525  eonstrictus  Say,    Walnut  creek, 

683  luczotii  Dej.     Santa  Fe  canyon,  Gallinas  canyon* 
618  Evarthrus  torvua  Lee.    Gallinas  canyon. 

647  Amara  latior  Kirby,    Santa  Fe  canyon. 
664  fallax  Lee.    Walnut  creek. 

666  confusa  Lee.    Santa  Fe  canyon,  Water  canyon,  Gallinaa  can- 

yon, Magdalena  mountains. 
668  polita  Lee.    Santa  Fe  canyon, 

em  erratica  Sturm*    Santa  Fe  canyon.  Gallinas  canyon. 

670  interstitiaHs  Dej.     Gallinas  canyon. 

670  interstitialis  Dej.,  van    Gallinas' canyon, 

676  terrestrls  Lee*     Santa  Fe  canyon. 

678  remotestriata  Dej.    Santa  Fe  canyon. 

680  gibba  Lee.    Santa  Fe  canyon* 

684  harpalina  Lee,     Water  canon, 

743  Calathus  ingratas  Dej.     Santa  Fe  canyon. 

749  advena  Lee,     Walnut  creek. 

751  dubius  Lee.    Magdalena  mountains,  Santa  Fe  canyon,  Gallinas 

canyon. 
758  Platynufl  nivalis  Horn.    Magdalena  mountains,  Santa  Fe  canyon,  Water 

canyon, 
766  sinuatus  Dej. ,  var.     Santa  Fe  canyon. 

771  brunneomarginatUB  Mann,     Walnut  creek, 

771  brunneomarginatua  Mann.,  var.     Walnut  creek, 

772  extenaicollia  Say.    Gallinaa  canyon, 
800             '      etipripennia  Say.    Santa  Fe  canyon. 

815  placidus  Say,    Santa  Fe  canyon,  Gallinas  canyon,  Magda- 

lena mountains. 

822  quadripunetatus  De  G,     Gallinaa  canyon. 

823  bembidioidea  Kirby.     Gallinas  canyon. 

842  Lacbnophoms  elegantulus  Mann.    Gallinas  canyon. 

843  Euphorticus  pubescens  Dej,     Walnut  creek, 
872  Lebia  g^randis  Hentz.     Walnut  creek. 

875  majuscula  Chd,    Gallinas  canyon, 

882  viridis  Say.    Gallinas  canyon. 
831  scapula  Uom^    Walnut  creek, 

892  analis  Dej.,  var.    Walnut  creek,  Socorro, 

883  fuscala  Dej,    Gatlinaa  canyon. 
895  scapularis  Dej.    Gal  Unas  canyon. 
902  bivittata  Fab.    Gallinas  canyon, 

914  Metabletus  amerteanus  Dej,    Santa  Fe  canyon. 
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Family  CiBABmji 
919  CkUida  platynoides  Horn.    Wahrat  creek. 
926  Philophiis^  Tiridicollis  Lee    Galliiias  canyon. 
996  Pfnaeodera  ponctigera  Lee    Wakrnt  creek. 
969  Qymindia  laticoUiB  Say.    Santa  Fe  canyon^^Gallinaa  canyon. 
940  cribricollia  Dej.    Santa  Fe  canyon^SGallinaa  canyon. 

Brachynns  dnctipennis  Chev.    Albnqaerque. 
978  cordicoUiB  Dej.    Albuquerque. 

986  tscfaemikhii  Mann.    Walnut  creek. 

new  spedee.    Walnut  creek. 
991  ChlsBniuB  ruficauda  Chd.    Walnut  creek. 
1010  obeoletus  Lee    Walnut  creek. 

1021  pennsylvanicuB  Say.    Albuquerque. 

1064  Notfaopus  zabroidee  Lee.    Albuquerque,  Gallinas  canyon. 
:  1067  Pioeoma  setoeum  Lee.    Magdalena  mountains,*Wat6r  canyon. 
1069  AgODoderuB  lineola  Fab.    Albuquerque. 
1068  Discoderus  impotens  Lee.    Albuquerque. 
1078  Harpalus  autiunnalis  Say.    Magdalena  mountains,  Sooono. 
1080  retractus  Lee.     Santa  Fe  canyon,  Albuquerque,  GaUinaB 

canyon* 
1061  amputatuB  Say.    Gallinaa  canyon. 

1068  caliginoBUB  Fab.    Gallinaa  canyon,  Albuquerque,  SantaJFe 

canyon.  Water  canyon. 
1067a  compar  Lee.    Santa  Fe  canyon. 

1089  BpadiceuB  Dej.    Gallinaa  canyon. 

1091  f allax  Lee.    Gallinas  canyon. 

1094  herbivagus  Say.    Santa  Fe  canyon,  Gallinas  canyon. 

1097  opadpenniB  Hald.    Magdalena  mountains,  Gallinas  caxxyotL 

1099  ellipslB  Lee.    Water  canyon,  Santa  Fe  canyon. 

1103  carbonatus  Lee.    Magdalena  mountains. 

1106  montanus  Lee.    Santa  Fe  canyon,  Gallinas  canyon. 

1110  funestus  Lee.      Santa  Fe  canyon,  Gallinas  canyon.  Water 

caRyon,  Magdalena  mountains. 

1111  oblitus  Lee.    Water  canyon. 

1112  clandestinus  Lee.    Socorro,  Magdalena  mountains. 

1116  ochropus  Kirby.  Santa  Fe  canyon.  Water  canyon,  Gallinas 

canyon. 

1116  lustrans  Casey.  Water  canyon. 

1117  basilaris  Kirby.  Water  canyon. 

1122  cordatus  Lee.    Magdalena  mountains. 

1123  obliquus  Horn.    Magdalena  mountains,  Socorro, 
undetermined  species.    Water  canyon. 

1125  Selenophorus  pedicularius  Dej.     Santa  Fe  canyon,  Gallinas  canyon. 

1140  Stenolophus  conjunctus  Say.     Santa  Fe  canyon. 

1142  cincticollis  Lee.    Gallinas  canyon. 

1145  ochropezus  Say.     Albuquerque. 

1164  Tachycellus  nigrinus  Dej.     Santa  Fe  canyon. 

1199  Anisodactylus  maculicomis  Chd.    Walnut  creek. 

1205  l8etus  Dej.    Albuquerque. 
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Family  Amphizoidjis. 
1216  Amphizoa  lecontei  Matth,    Santa  Fe  canyon. 

Family  Haliplid^:, 
1228  Cnemidotus  calloBus  Lee.    GalMnas  canyon. 

Family  Dytiscid^. 

1243  Laccophilufl  decipienfl  L«c.    Santa  Fe  canyon,  Gallinas  canyon. 

1244  proximua  Say.     Santa  Fe  canyon. 

1297  Cce Iambus  nubilys  Lee*     Santa  Fe  canyon,  Gallinas  canyon, 

1306  Deronectes  striatellua  Lee.    Santa  Fe  canyon,  Gallinas  canyon,  Socorro, 

Water  canyon. 
1340  Hydroporus  rivalis  GylL    Santa  Fe  canyon. 
1370  vilis  Lee,     Santa  Fe  canyon,  Gallinas  canyon, 

1389  ItybitiB  biinittalua  Germ.    Santa  Fe  canyon,  Gallinafl  canyon,  Water 

canyon. 
1391  laramfeus  Lee.    Santa  Fe  canyon,  Gallinas  canyon. 

1400  Oybioioma  regiilaria  Lee.     Gallinas  canyon. 
1406  Agabus  cordatus  Lee.     Santa  Fe  canyon,  Gallinaa  canyon. 
1408  intersectua  Cr,     Santa  Fe  canyon. 

1413  lugena  Lee.    Santa  Fe  canyon. 

1423  semipunctatus  Kir  by.     Santa  Fe  canyon. 

1435  austinii  Sharp.     Santa  Fe  canyon. 

1449  tristis  Aube.    Santa  Fe  canyon, 

1459  Rhantus  binotatus  Harr,    Santa  Fe  canyon,  Gallinas  canyon,  Magda-^ 

lena  mountainfi. 
14S1  a  tricolor  Aube.     Walnut  creek. 

1495  Thermonectea  omaticoUis  Aube.    Albuquerque. 
1495a  nigrofaseiatus  Aube,    Albuquerque^ 

1496  basilaris  Harr.    Albuquerque. 
1503  Cybister  ellipticus  Lee.    Albuquerque. 

Family  Hvdeofhiud^. 
1^6  Hydrophilufl  triangularis  Say,    GalJinaa  canyon,  Albuquerque. 
1689  nimbatus  Say.    Gallinas  canyon,  Santa  Fe  canyon. 

1591  glaUer  Hbat.    Santa  Fe  canyon. 

1^2  californicus  Lee.     Water  canyon,  Santa  Fe  canyon* 

1594  ellipticus  Lee,     Water  canyonj  Santa  Fe  canyon. 

1813  Berosus  infuacatus  Lee.    Gallinas  canyon. 
1620  LimnebtuB  piceus  Horn.     Gallinas  canyon. 
1622  Laceobiua  ellipticus  Lee,     Santa  Fe  canyon. 
1626  Philhydrus  nebulosue  Say,     Santa  Fe  canyon, 
1634  diffusus   Lee*    Gallinas  canyon,   Albuquerque,  Santa   Fe 

canyon. 
1642  Hydroeombus  fimbriattis  Melsh.    Santa  Fe  canyon. 
1646  Hydrobius  scabrosus  Horn.     Santa  Fe  canyon. 

1653  fuscipes  Linn>    Santa  Fe  canyon. 

1654  rufiventris  Horn.     Santa  Fe  canyon,  Gallinas  canyon. 

1655  infuscatus  Mots.    Santa  Fe  canyon,  Gallinas  canyon. 
1657  subcupreua  Say.     Santa  Fe  canyon. 
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Family  Silphidje. 
1698  Necrophoras  marginatus  Fab.    Santa  Fe  canyxm^  Qallinng  caiQpoii» 

Water  canyon. 
1700  ^ttula  Mots.    Santa  Fe  canyon,  Grallinas  canyon. 

1705  Silpha  tnincata  Say.     Santa  Fe  canyon,  Gallinas  dknyon,  liagdaleBa 

mountains. 

1706  lapponica  Hbst.    Santa  Fe  canyon,  Gallinas    canyon.    Water 

canyon. 
1729  Choleva  basillaris  Say.    Walnut  creek. 
1770  Anisotoma  valida  Horn.    Gallinas  canyon. 
1782  Liodes  globosa  Lee.    Walnut  creek. 

Family  Staphyunidje. 
1996  Falagria  cing^ulata  Lee.    Socorro. 

^theta,  three  undetermined  species.    Gallinas  canyon. 
Homalota,  undetermined  species.    Gallinas  canyon. 
2044  Tachyusa  nigprella  Lee.    Santa  Fe  canyon. 
2055  Aleochara  bimaculata  Grav.    Santa  Fe  canyon,  Gallinas  canyon,  Ma^^- 

dalena  mountains. 
2059  nitida  Grav.    Gallinas  canyon. 

Thiasophila,  undetermined  species.    Gallinas  canyon. 
Gyrophsena,  undetermined  species.    Walnut  creek. 
2096  Heterothops  fumigatus  Lee.    Santa  Fe  canyon. 
20966  califomicus  Lee    Gallinas  canyon. 

2098  Quedius  explanatus  Lee    Gallinas  canyon,  Santa  Fe  canyon,  Ma^fda- 

lena  mountains. 

2099  spelseus  Horn.    Gallinas  canyon. 

2100  fulgidus  Fab.     Magdalena  mountains. 

2106  Isevigatus  Gyll.     Magdalena  mountains. 

2107  molochinus  Grav.     Gallinas  canyon. 

2108  hyperboreus  Er.     Gallinas  canyon. 

2119  Creophilus  villosus  Grav.    Gallinas  canyon,  Santa  Fe  canyon. 
2132  Staphylinus  mysticus  Er.     Walnut  creek. 

2136  fossator  Grav.     Gallinas  canyon,  Santa  Fe  canyon. 

2137  comes  Lee.     Walnut  creek. 

2138  cinnamopterus  Grav.    Gallinas  canyon. 
2146  Belonuchus  formosus  Grav.     Walnut  creek. 

2150  Philonthus  furvus  Nord.     Santa  Fe  canyon,  Gallinas  canyon. 

2170  flavolimbatus  Er.     Santa  Fe  canyon.     Walnut  creek. 

2177  debilis  Grav.     Santa  Fe  canyon. 

2178  varians  Payk.     Gallinas  canyon. 

2179  longicornis  Steph.  Santa  Fe  canyon. 
2191  triangulum  Horn.  Santa  Fe  canyon. 
2204  sordidus  Grav,     Water  canyon. 

2221  nigritulus  Grav.     Gallinas  canyon. 

2226  picicornis  Horn.     Gallinas  canyon. 

2230  quadrulus  Horn.     Walnut  creek. 

undetermined  species.     Walnut  creek,  Water  canyon. 
2301  Dianous  nitidulus  Lee.     Santa  Fe  canyon. 

Stenus,  undetermined  species.     Gallinas  canyon. 
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Family  Staphylinid^. 

Lithocharia^  new  speeiea.     Walnut  creek. 

Conosoma,  undetermined  species.     Walnut  creek. 
2670  Bryoporus  rufeseeus  Lee.     Walnut  creek, 
2737  Bledius  omatua  Lee.     Santa  Fe  canyon,  Albuquerque. 
2747  Pktystethus  americanus  Er,     Saota  Fe  canyon,  Gallinas  canyon* 
2753  Oxytelus  fu&cipennis  Matm.     Santa  Fe  canyon^ 

TrogophJffius,  undetermined  species.    Socorro* 
2801  Geodromicus  ovipenms  Lee.     Santa  Fe  canyon,  Gallinas  canyon. 

Deliphrum  brevicolie- 

Homalium,  undetermined  species,     Magdalena  mountains* 
2911  Micropeplus  tesaerula  Curt.    Gallinas  canyon- 
Family  Trichoptekygid^,, 

Trichopteryx,  undetermined  species,    Gallinas  canyon. 

Family  Phalacrid.^I':. 

2992  Phalacrus  penicillatus  Say,    Gallinas  canyon. 

2996  Olibrua  vittatus  Lee.     Gall  mas  canyon.  Walnut  creek, 

3007  aitidufl  Melsh.     Walnut  creek, 

two  undetermined  species.    Gallinas  canyon. 

Family  CocciNELLtU^E. 

3037  Megilla  vittigera  Mann.    Albuquerque. 
3041  Hippodamia  5-signata  Kirby,    Water  canyon, 
8043  lecontei  Muls.    Gall  in  as  canyon,  Albuquerque. 

304^  converg^ens  Guer.     Gallinas  canyon,  Santa  Fe  canyon, 

Water  canyon,  Magdalena  mountaina. 

3048  oregonenais  Cr.     Walnut  creek.  • 

3049  ainuata  Muls,     Walnut  creek, 
3051  parenthesis  Say,     Gallinas  canyon, 
3058  Coccinella  9-notata  Hbst.    Gallinas  canyon, 

SQ59  transversoguttata  Fab,    Gallinas  eanyoti,  Santa  Fe  canyon. 

3060  monticola  Muls.     Gallinas  canyon. 

3064  sanguinea  Linn.    GalHnas  canyon,  Santa  Fe  canyon. 

3065o  Olla  abdominalis  Say.    Gallinas  canyon,  Water  canyon. 
3069  Harmonia  picta  Rand.    Gallinas  canyon. 

Anatia  lecontei  Casey,    Gallinaa  canyon,  Magdalena  mountains. 

3077  subvittata  Mais,    Gallinas  canyon,  Santa  Fe  canyon. 

3078  Pajfllobora  20-maculata  Say.     Gallinas  canyon, 
307Sa  t^data  Lee.     Magdalena  mountains, 

3082  ExochomuB  pilatti  Muls.     Gal  Unas  canyon. 
3033a  sethiops  Bland.     Gallinas  canyon. 

3094  Braehyaeantha  dent i pes  Fab.     Magdalena  mountains. 
dQ06a  10-puatulata.  Melah.    Gallinas  canyon. 

3101  Hyperaapifl  fimbriolata  Melsh,     Gallinas  canyon.     " 

3148  Scymnus  collaris  Melsh.     Gallinas  canyon, 

31.55  marginicollis  Mann,     Socorro, 

3173  Epilachna  corrupta   Muls.    Gal! mas   canyon.   Water  canyon^   Albii- 
querque. 
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Family  ENDOMYcmD-E. 
3183  Aphorista  moroea  Lee.    Santa  Fe  canyon,  Magdalena  mountains. 

Mycetina  moroea  Lee    Gallinas  canyon. 
3197  Epipocus  unicolor  Horn.    Gallinas  canyon. 

Family  EROTYUDiE. 
3209  Languria  g^racilis  Newm.     Water  canyon. 

3240  Erotylus  boisduvali  Chev.     Water  canyon,  Santa  Fe  canyon,  Gallinas 
canyon,  Ma^cdalena  mountains. 

Family  CoLYDiiDiE. 
3288  Bothrideres  montanus  Horn.    Santa  Fe  canyon,  Magdalena  mountains. 

Family  CucuJiDiE. 
8314  Pediacus  fuscus  Er.    Gallinas  canyon. 

Family  CRYPTOPHAGiDiE. 
3363  Henoticus  serratus  Gyll.    Gallinas  canyon. 

Atomaria,  two  undetermined  species.    Gallinas  canyon. 
Salebius,  undetermined  species.    Gallinas  canyon. 

Family  Mycbtophagid^ 
3397  Mycetophagus  pluripunctatus  Lee.    Gallinas  canyon. 

Family  DERMESTiDiE. 
3418  Dermestes  marmoratus  Say.    Water  canyon,    Santa  Fe  canyon,    Gal- 
linas canyon,  Albuquerque. 

3420  caninus  Germ.     Water  canyon. 

3421  .  talpinus  Mann.    Gallinas  canyon. 

3428  vulpinus  Fab.    Water  canyon,  Santa  Fe  canyon. 

3445  Anthrenus  varius  Fab.    Gallinas  canyon. 

3448  Cryptorhopalum  balteaturo  Lee.     Gallinas  canyon. 

2450  apicale  Mann.     Gallinas  canyon. 

3455  Orphilus  glabratus  Fab.    Gallinas  canyon,  Santa  Fe  canyon. 

Family  HiSTERiDiE. 

3471  Hister  instratus  Lee.     Gallinas  canyon. 

3472  biplagiatus  Lee.     Magdalena  mountains. 
3483               marginicollis  Lee.     Santa  Fe  canyon. 

3490  abbreviatus  Fab.     Santa  Fe  canyon,  Magdalena  mountains,  So- 

corro, Gallinas  canyon. 

3491  civilis  Lee.     Magdalena  mountains. 

3494  depurator  Say.     Gallinas  canyon,  Santa  Fe  canyon. 

3539  Epierus  nasutus  Horn.     Gallinas  canyon. 
3583  Saprinus  lugens  Er.     Gallinas  canyon. 

3585  pennsylvanicus  Payk.     Water  canyon. 

3586  oregonensis  Lee.     Gallinas  canyon,  Santa  Fe  canyon,  Socorro. 
3605  neglectus  Mars.     Gallinas  canyon.  Water  canyon. 

3610  fimbriatus  Lee.     Gallinas  canyon,  Santa  Fe  canyon. 

3641  Teretrius  montanus  Horn.     Santa  Fe  canyon. 
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Family  NITIOUUD^ 

3673  Carpophilus  pallipennb  Say*    Gallmas  canyon,  Santa  Fe  canyon. 

3674  dimidiatus  Fab.    Gallinas  canyon* 
3697  Epuriea  mfa  Say.    Gallinas  canyon. 

3699  ambi^a  Mann.     Socorro. 

3704  immunda  Sturm.     Gallinaa  canyon. 

3709  truncatella  Mann.     Walnut  creek. 

3713  aestiva  Linn.    Gallinas  canyon. 

3721  Nitidula  ziczac  Say.    GalUnafl  canyon,  Santa  Fe  canyon,  Magdalena 

mountaina, 
3721  ziczaCf  var.    Gallinaa  canyon. 

3730  Soronia  undulata  Say.    Gallinaa  canyon. 

3733  Perthalycra  murrayi  Horn.    Gallinas  canyon,  Santa  Fe  canyon. 
3736  Orthopeplus  quadricoJlis  Horn.     Walnyt  creek. 
3739  Meligethes  mutatus  Harr.     Santa  Fe  canyon,  Gallinas  canyon. 
3751  Cybocephalus  caUfomicua  Horn,     Walnut  creek. 

3761  Pityophagus  cephalotes  Lee    Water  canyon. 

3762  rufipennia  Horn,     Walnut  creek. 

37^  vertiealis  Horn.    Gallinas  canyon,  Walnut  creek. 

3767  Rhizophagua  dimidiatus  Mann.    Walnut  creek. 

Family  Latridhd^ 
3796  Coninomus  carinatua  Gyll    Gallinaa  canyon. 
3799  Corticaria  dentigera  Lee.    Gallinas  canyon, 
3804  delecta  Mann.     Gallinas  canyon. 

two  undetermined  species.    Gallinaa  canyon* 

Family  Trogositid^, 

3832  Aiindria  teres  Metsh.    Magdalena  mountaina^  ^ 

3833  Trogosita  vireacena  Fab.    Magdalena  mountains, 

3838  Tenebrioides  corticalig  Me  lab.    Magdalena  mountains,  Santa  Fe  can* 

yon,  Gallinas  canyon. 
3S43  castanea  Melsh.    Santa  Pe  canyom 

3843  Peltis  pippingskoeldi  Mann.     Santa  Fe  canyon. 
3850  Calitys  scabra  Thunb.    Magdalena  mountaina. 

Family  Byrehid^. 
3390  Byrrhufl  cyclophorus  Kir  by.     Walnut  creek. 

new  species.     Walnut  creek. 
3908  Limnichus  analis  Lee.    Santa  Fe  canycm. 

Family  PaBNIB^E. 

3923  Dryops  striatus  Lee.    Santa  Fe  canyon,  Magdalena  mountaina^  Gal- 

Unas  canyon. 

3924  suturalifl  Lee.  Gallinas  canyon. 
3926  Elmis  concolor  Lee.  Santa  Fe  canyon. 
3933             divergena  Lee.    Santa  Fe  canyon. 

Family  Dasctllidve. 
3986  Ptilodaetyla  serrieolUa  Say,    Gallinas  canyon. 

Family  Rhipicerid.^. 
4024  Sandalus  ealifomicus  Lee,     Walnut  creek. 
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Family  Elaterio^, 
4030  Deltometopus  amaeBicomis  Say,    Galllnas  canyon, 
4064  Anekstes  drurii  Kirby.    Gallinascaoyon,  Santa  Fe  canyon,  Mag^ean 

mountains, 
4077  Adielocera  ronilenta  Lee.     Gal  Unas  canyon* 

Chalcolepidius  apacheanus  Casey.    Walnut  creek, 
4095  Alans  melanops  Lee,    Gal  Unas  canyon. 

4109  Cardiophorus  gagates  Er,    Magdalena  mountains. 

4110  longior  Lee,    Santa  Fe  canyon. 
4113  tenebrosufl  Lee,    Magdalena  mountains. 
4150  Cryptohypnua  bicolor  Esch.     Santa  Pe  canyon, 
4161  pectoralis  Say.     Santa  Fe  canyon. 
4188  Monocrepidius  sordidus  Lee.    Albuquerque. 
4197  lachiodontua  aoleatua  Say.     Albuquerque. 
4202  Elater  rhodopus  Lee,     Magdalena  mountains. 
4204              rubriventrts  Lee.     GalUnas  canyon* 
4218              nigrinus  Payk.     Walnut  creek, 
4220              puUufl  Germ.     Walnut  creek. 

new  species.    GalUnas  canyon. 
4299  Glyphonyx  recti collfs  Say.    Water  canyon, 
4322  Melanotus  fissUig  Say,     Gallinas  canyon. 
4324  exuberans  Lee*     GaUinas  canyon, 

4S44  paradoxus  Melsh.     Walnut  creek, 

4400  Athous  cribratus  Lee.     Santa  Fe  canyon^  GalUnas  canyon, 
4465  Corymbitea  rupestria  Germ.     Santa  Fe  canyon,  Magdalena  mountains. 
4486  seripennis  Kirby,     Walnut  creek. 

4496  inflatus  Say,    Gallinas  canyon. 

4502  Aaaphes  earbonatus  Lee.    Gallinas  canyon,  Albuquerque, 
4510  memnonius  Hbst*    Gallmas  canyon^ 

Family  BuPRBSTlOiE, 

4567  Halecia  gentilis  Horn.    Walnut  creek, 

4568  Cbalcophora  anguUcolUs  Lee,    GalUnas  canyon, 
4575a  Psiloptera  webbii  Lee,     Water  canyon* 

4575  Dicerca  prolong^ata  Lee     GalUnaa  canyon. 

sexualis  Or.    GalUnas  canyon. 
4594  Poecilonota  cyanipes  Say.     Gallinas  canyon. 
4602  Buprestia  consularis  Gory.    GalUnas  canyon. 
4604  nuttalli  Kirby*     Gallinas  canyon,  Water  canyon, 

4606  macuUventris  Say.    Gallinas  canyon,  Santa  Fe  canyon,  Mag^- 

dalena  mountains, 
4607a  langii  Mann.    Gallinas  canyon, 

4610  lauta  Lee,    GalUnas  canyon,  Santa  Fe  canyon, 

4611  adjeeta  Lee,    GalUnas  canyon. 
4619  Melanophila  longipes  Say.    Gallinas  canyon- 
4621  drummondi  Kirby.    Gallinas  canyon,  Santa  Fe  canyon, 

Magdalena  mountains, 
4621  drummondi,  var.     Magdalena  mountains, 

4623  g-entilis  Lee,     Gallinas  canyon. 

4628  Anthaxia  jeneogaster  Lap,     GalUnas  canyon. 
4634  flavimana  Gory,    GaSUnas  canyon. 
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Family  BirpRESTiD^. 
.  4fi3S  Chrysobothria  f  emorata  Fab,    Magdalen  a  monn  tains.  Santa  Fe  canyon, 
4G44  4-lineata  Lee.     Mag^dalena  mountains,  GalUnas  canyon, 

Water  canyon. 
4645  texana  Lee.     Walnut  creek. 

4647  dent i pea  Germ.     Gallinas  canyon. 

4660  trinervia  KJrby.     Gallinaa  canyon,  Santa  Fe  canyon, 

4662  seneola  Lee,    Gallinas  canyon. 

4664  atrofasciata  Lee,     Walnut  creek. 

10070  axiUaria  Horn.    Mag:dalena  mountains* 

4677  AcnxBeodera  amplieolUs  Lee.     Water  canyon, 
4679  amabilis  Horn.     Walnut  creek, 

4686  miliaris  Horn.     Walnut  creek,  Santa  Fe  canyon,  Magda- 

lena  mountains. 
4692  omata  Fab.     Water  canyon. 

4695  decipiens  Lee.     Walnut  creek, 

4608  mima  Gory,    Wabiut  creek,  Water  canyon. 

4699  pulchalla  Hbst.    Santa  Fe  canyon,  Magdalena  moimtaina, 

Gallinaa  canyon. 

4707  culta  Web.    Gallinas  canyon. 

4708  4-yittata  Horn.    Gallinas  canyon. 
4716  Chryeophana  placida  Lee,    Gallinas  canyon. 

47246  Agrilus  defect  us  Lee,     Magdalena  mountains. 

4732  interruptua  Lee,    Gallinas  canyon* 

4742  politus  Say.    Gallinas  canyon, 

4746  eg^enufl  Gory.     Gallinas  canyon. 

10126  bland  us  Horn.     Socorro. 

4761  Brachys  ^rosa  Melsh.     Gallinas  canyon. 

4764  Pachyacelus  purpiireus  Say,    Gallinas  canyon. 

Family  LampyriDjE. 

4767  Ehyncheros aanguinipennisSay.Gallinaseanyon^Magdalena moun tains , 

4768  Lycua  eruentua  Lee.     Walnut  creek, 
4760  femandezii  Duges.     Walnut  creek. 

4771  LycostomuB  fulvellus  Lee.     Gallinas  canyon, 

4772  loripes  Chev.    Walnut  creek. 
G^nia,  undetermined  species*    Santa  Fe  canyon, 

4781  amplieomis  Lee,    Gallinas  canyon. 

4787  Eros  aurora  Hbst.    Gallinas  canyon,  Walnut  creek. 

4704  Plateros  modes tus  Say,     Gallinas  canyon, 

4795  canaliculatus  Say,  var.    Gallinaa  canyon,  Walnut  creek. 

4796  sollieitua  Lee*    Magdalena  mountains. 
4800  Lygbtopterus  rubripennis  Lee,    Gallinas  canyon. 

4806  Calochfomua  ruAcollis  Lee.    Gallinas  canyon,  Santa  Fe  canyon,  Mag- 
dalena mountains, 

4813  Ellychnia  flavicollis  Lee.    Gallinas  canyon. 

4814  califomica  Mots.    Gallinas  canyon. 

4815  eomisea  Linn,    Gallinas  canyon,  Santa  Fe  canyon. 
4820  Pyropyf a  decipiens  Harr,     Water  canyon, 

4870  Chaulipgnathus  limbicollis  Lee,    Gallinaa  canyon. 
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Family  Lampyridje. 

4872  Chauliognathus  scutellaris  Lee.    Gallinas  canyon,  Santa  Fe  canyon. 

Water  canyon. 
4878  lewisii  Cr.    Water  canon. 

4901  PodabruB  piniphilus  Esch.    Gallinas  canyon. 

4902  lateralis  Lee.    Walnut  creek. 
4926  Telephorus  dentiger  Lee.    Gallinas  canyon. 
4989  flavipes  Lee.    Gallinas  canyon. 
4958                      tuberculatus  Lee.    Gallinas  canyon. 

Family  MALACHibiE. 

4995  Collops  punctatus  Lee.    Water  canyon. 

4996  ^ximius  Er.    Gallinas  canyon. 

5002  bipunetatus  Say.    Gallinas  canyon,  Water  canyon,  Santa  Fe 

canyon,  Magdalena  mountains. 
6004  4-maculatus  Fab.,  var.     Santa  Fe  canyon. 

5018  vittatus  Say.    Albuquerque. 

5017  Trophimus  aoneipennis  Horn.    Gallinas  canyon.* 
5061  Attalus  basalis  Lee.    Gallinas  canyon. 
5066  moruluB  Lee.    Santa  Fe  canyon. 

5066  difflcilis  Lee.    Gallinas  canyon. 

5099  Pristoscelis  ruflpennis  Lee.    Water  canyon. 

5100  comatus  Lee.    Gallinas  canyon,  Santa  Fe  canyon,  Magda- 
*    lena  mountains. 

5109  Liatrua  senilis  Lee.    Gallinas  canyon,  Magdalena  mountains. 
5117  Daaytea  hudaonicus  Lee.    Macrdalena  mountains. 

Family  Clbridje. 
51S1  Cymatodera  puncUcoUis  Bland.    Walnut  creek. 
5134  cylindricoUis  Chev.     Walnut  creek,  Albuquerque. 

5155  Aulicus  nero  Spin.    Water  canyon. 
M58  TrichodM  omatus  Say.    Gallinas  canyon. 
51580  tenellus  Lee.    Gallinas  canyon. 

MlU  apivonis  Germ.    Santa  Fe  canyon,  Alboquezqoe. 

51$4  CWrus  spincto  Lee.    Wahiut  Creek. 
51^  analb  Lee.    Water  emnyon. 

MT$  eoniifer  Lee.    Gallinas  canyon. 

51 TT  nicrriT«ntns  Lee.    Gallinas  ean3roa. 

MT^  sphei^Nis  Fkb.    Gallinas  canyon. 

MT^  nK¥$u»  KL    Gallinas  eanyxn.  Magdalena  moantaiBS^ 

alxixviitrts  Leo.     Gallinas  eanyvtt. 

Ri?w  $5>e««^     Sanxa  Fe  canyvc- 
M>^  ThATASin^.us?  jLTKr^iiinK  Say.    Gal^i::uis  canyvc 
MS^  ll\\t:Nv^r*  *jLr.if:i5ci*::t  Say.     M^^j^siI'ecA  =>ccrainsw 

KTA'  N<N*r'X'»di  r.L^;vxj  Fa^rv     5»iz:ai  F*  rxr^yvc  WA:ir  rx^T^.-c.    ILhr^kJSsiL 
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Family  Ptinid^, 
5244  Ptinus  interniptus  Lee.     Santa  Fe  canyon. 

EmobiQS,  new  species,    Galtinas  canyon.  Walnut  creek, 
6281  Trypopitys  aericeus  Say,     Walnut  creek. 
5304  Catorama  sec  tan  3  Lee,     Magdalen  a  niountainsu 
6832  PtUiuUB  ruficoTTiis  Say.     Walnut  creek. 
6334  tbaracicus  Hand.    Mag^dalena  moun tarns. 

Family  LucANiDiE. 

5413  Lucanus  mazama  Lee.    Gallinae  canyon,  San^  Fe  canyon. 

5414  placidus  Say.     Gallinaa  canyon, 
5419  Platycerus  depressus  Lee.    Santa  Fe  canyon. 

Family  ScARAB^roJE, 

5428  Cantbon  praticola  Lee.    Santa  Fe  canyon,  Watar  canyon. 

5435  Isevis  Drury.    Gal  I  in  as  canyon. 

5446  Copris  moschus  Lee*    Walnut  creek.  * 

5450  Phanaaui  quadndens  Say.    Walnut  craek. 

5452  carnifex  Linn.    Gallinaa  canyon,  Water  canyon,  Socorro. 

6457  Onthophagus  coproidea  Horn.     Santa  Fe  canyon »  Water  canyon, 

5458  hecate  Paaz.    Santa  Fe  canyon,  Gallinaa  canyon. 

5484  Khysaemus  eselatus  Lee.     Santa  Fe  canyon. 

Magdalena  mountaina,  ^ 
Water  canyon. 
Albuquerque. 

Albuquerque,  # 

Santa  Fe  canyon. 
Ma^dalena  mountains. 


548B  AtceJiius  robustus  Horn. 
15490  figurator  Harr, 

5491  gracilia  Melsh, 

urn  abditus  Hald. 

5511  AphodiuB  hyperboreus  Lee. 
5613  occidentalis  Horn. 

6521  crasaulua  Horn.    Santa  Fe  canyon. 

65^  ursinus  Mots,     Santa  Fe  canyon^  Gallinaa  canyon. 

5523  mricola  Melsh.     Sante  Fe  canyon,  Water  canyon, 

6629  vittatua  Say,    Santa  Fe  canyon^  Magdalena  mountains. 

5550  conaentaneua  Lee.     Walnut  creek. 

&5B6  cruentatua  Lee,     Gallinaa  canyon, 

5566  aabtruncatus  Lee.    Gallinas  canyon. 

5564  coloradenais  Horn,    Gallinaa  canyon,  Water  canyon. 

duplicatus,    Santa  Fe  canyon,  Water  canyon. 

undet^nnined  species.     Walnut  creek. 
5680  Ochodceus  ulkei  Horn.    Gallinaa  canyon. 
5682  frontalia  Lee.     Wain  tit  creek. 

5583  atriatua  Lee,     Walnut  creek. 

6590  Bolboeeras  farctua  Fab.    Water  canyon. 

5691  lazarua  Fab.    Water, cany  on,  Gallinaa  canyon,  Albuquerque^ 

5612  Trox  Bcutellaris  Say.     Water  canyon,  Albuquerque. 
5616  suberoaus  Fab.     Water  canyon. 

6617  puncatus  Germ.     Water  canyon. 

6618  ttiberculatua  De  G*     Magdalena  mountains, 

6620  aonorae  Lee,     Santa  Fe  canyon,  Gallin&s  canyon,  Water  canyoiu 

5630  atrox  Lee,     Santa  Fe  canyon. 

5648  Hoplia  laticollis  Lee,    Gallinaa  canyon. 
^12 


Km 


MM  whOmlm. 


fTM  Dfplatoxff  iMwfopilif  L#c; 

f7ff  obMttmLtc; 

ITU  MfboiMit*  Lm.    AlboqiMnioe^  Winter 

VW  iNiydiiiii  Lm.    CUHnM  caiqroo. 

wdittffiiiffMd  iptfcfiif*    Wiiltmi  tfftiik. 
S7W  LMlmoitinMi  iftiietolftto  8»r,    GfttttnMeiiiyiiii,  Water  vufoa. 
•717  fmetFiolL    GiBfMi  eaiQroki. 

•761  mteani  Knodi*    OiBfMi  ciaymL 

8779  ftftnisLte.    OfttttnM  eitiyon. 

1711  hirfilli  Kaoek    CNdllnii  d^oii. 

lOMl  irttttta  Rdm.    OalUiiai  caayoiL 

undtttnained  ipadeft.   GaUlnai  do^'dii. 

ntw  fpMto,  iMar  iphtHAa  HortL   l^iOttittdMlk. 

loiiffipiUa  Horn.    Waltittt  creek. 
Phytaltts,  new  apeolee.    Watoo^  euMk. 
1104  *    deUUeHom.    Walmttertdc. 

SIM  Ltitroohelui  dltfiariHa  R<nm.    GMttnas  eanyon. 
W17  fftbuaLea    OalHnaa  canyon,  Santa  1^  eatiyon. 

lUUi  ftmbrtpei  Leo.    Ma^alena  moantalns. 

Wi)  Polyphytia  hammondi  Leo.    Albuquerque. 
BMO  hammondt  Leo.»var.    Albuquerque. 

Witt  deoemUneata  Say.    Albuquerque,  Gallinas  canyon. 

Mttl  oHnttaLeo.    Walnut  creek. 

W^  Sirtioderma  arboHoola  FVb.    Walnut  creek. 
W47  l^hiM^olla  florioea  Leo.    Walnut  creek.  Water  canyon. 
MMI  leeontei  Ronu    Walnut  creek.  Water  canyon. 

MH  C^ktceilMkk  Immaoukta  OUy.    Water  canyon. 
•Ml  maaoa  Lee.    Widnut  creek. 

•Ml>  I4||yrue  tibboeue  Di^  €^    Alboquerquow  Water  canyon. 
•^  Ay^iiiMiVMi  i^HAnnwU*  Lee.   Qaltbias  canyon. 
9$^  trM<mlat\Mt  $ay.    Santa  FV  canyon. 

^TT  v^vi^lW  L<K\    Santa  f>  canyon. 

Qi^tf^  CVtiabiMt  MK^wi  H^Mn^    AlbaquerquiK  Walnut  cre^L 
$^^  Xyl^NT^^t^  ^tyvw  r^K    Walnut  cr^ML. 
0^^  ^f^t^i^M*  c»tew  l<#\\    Alba^)tten^i»w  Wak»tt  creek*  Water 
$^T  tV^Mik»^^  «rwtft  HvMftw    Sitvw  City. 
•^(^  AllMrb>ii»a  iw^labUs^  V>>ry.    S^k^mtt^ 
)^(IM  «^t)^  I  Jm^    W>i^t^  ctMiyvcu 

)(!^  V^^HMM^  vMMK^HsNN^  Uk\      W)Uh«t  vMT^^v 

^$M  li\*^^»MNMk  k^4r«ka  H^iU^    O^lt^tuni^  cuksiy^w.  W^t^  caixyanL 
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Family  Scarab^id^. 

5911  Euphoria  inda  Linn.    Gallinas  canyon,  Water  canyon,  Santa  Fe  can- 
yon, Magdalen  a  mountains* 
undetermined  epeciea.     Walnut  creek, 

5924  Cremastochilus  crinitua  Lee.    Mag^dalena  mountains, 

5925  knochii  Lee,    Santa  Fe  canyon. 
5939  Trichius  affinis  Gory.    GalUnas  canyon* 

Family  SpondvuDjb, 

5948  Spondylia  uniformis  Mann.     Walnut  creek* 


5950 
5957 
5961 
6966 
5967 
5973 
5974 

5976 

50S1 
5982 
5992 

6002 
6008 
6012 
6049 
6105 
6105 

6119 

6122 

6126 

6127a 

6140 
6141 
6147 
6152 
6153 
6157 
6158 


6172 

6172 
6174 
6180 
6183 

61S3 


Family  CERAMBVClDiE. 

Ergatea  spiculatus  Lee.    Mag^dalena  mountaias^  Gallinas  canyon, 
Derobrachus  brevicoHis  Serv.     Water  canyon. 
Prionus  califomicus  Mots,     Water  canyon ^  GaUinas  canyon. 
Horn  BBS  thesis  emarglnataB  Say,     Gallinas  canyon. 
Tragosoma  hairiaii  Lee*    Gallinas  canyon. 
Nothorhina  aspera  Lee.    Gallinaa  canyon. 

Criocephalus  productua  Lee.    Santa  Fe  canyon,  Gallinas  canyon,  Mag- 
dalen a  mountains, 
asperatus  Lee.    Gallinaa  canyon* 
Tetropiam  velutinum  Lee,     Gallinas  canyon, 

cinnamopterum  Kirhy.     GaUinas  canyon. 
Hylotrupea  ligneus  Fab.     Walnut  creek. 
Phymatodes  dimidiatus  Kirby.     GalUnas  canyon* 
Callidium  antenna  turn  Newm.     Walnut  creek. 

hirtellura  Lee,    GalUnas  canyon, 
Romaleum  simplicicolle  Hald.     Walnut  creek. 
Rhopalophora  longipea  Say.     Santa  Fe  canyon,  Gallinas  canyon. 

longipes  Say, ,  var^     Santa  Fe  canyon,  Gallinas  eanyan. 
PteroplatQS,  new  species.     Gal  Unas  canyon. 
Dendrobias  quadrimaculatus  Dup.     Walnut  creek. 
Stenaspis  solitaria  Say.     Deming. 
Tragidion  annulatum  Lee,    Magdalena  mountains,  GalUnas  canyon. 

fulvipenne  Say.     Magdalena    mountains,   Gallinas   canyon, 
Santa  Fe  canyon,  Water  canyon^ 
Batyle  ignicolUs  Say.     Gallinas  canyon,  Water  canyon, 

pears  alii  Bland.,  var.     Gallinas  canyon. 
Tylosis  maculata  Lee,     Gallinas  canyon,  Albuquerque. 
Cross idius  inter medius  Ulke.     Socorro. 

pulchellus  Lee.    Gallinas  canyon,  Water  canyon, 
discoideofl  Say.    GaUinas  canyon,  Socorro. 
Sphsenotheeus  suturalia  Lee.     Deming* 
Stenospheniis,  undetermined  spectea.     Magdalena  mountains,  Walnut 

creek. 
Cyllene  infaustiis  Lee,  var.    Gallinas  canyon. 

lutosua  Lee,  var.     GalUnas  canyon,  Magdalena  mountains. 
Calloides  nobiUs  Say,     GaUinas  canyon, 
Xylotrechua  sagitlatus  Germ,    GaUinas  canyon. 

undulatus  Say.     Gallinas  canyon,  Magdalena  mountains^ 

Santa  Fe  canyon, 
ondulatufl  Say.,  var.    SBn[\taye  cBn-^tm* 
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FAmtly  CEEA3iBYcn>;E- 
fi2S2  Ehigniia  finefttDin  Olrr.    GalliiiMs  <»iiyoa. 
0S4S  FediTte  litafstB  Kiibj.    GmUinu  canyon. 
£3S7  AentfBOfit  }fin&icamm  Kirfay.    Gallinas  caoy^ifL 
i2?4  pimtjemm  LaJdi*    GAllimafl  canjoo. 

6S8S  Siruifilia  sexnoUta  HakL    Gallitma  catiyofL 
€2i^  Typocert^  sebmtim  Fab.    Gmltlnas  canyon. 
6292  velatijius  OMv.     Gallinas  canyon. 

62M  brunnicomis  Lee.     Gallinas  canyoa. 

6296  ftlnuattifl  Newm.    GaOinms  canyon. 

6380  Ltptmrn  nigrella  Say«  ¥&r.     GalliDas  canyon. 
0^1  carbonata  Lee    Galltnas  canyon. 

63S2&  cribripennis  Lee.    GaMinas  canyon,  Santa  Fe  canyooi. 

6S37  sanguinea  Lee,     Gmllinas  canyon, 

6341  chiysocoma  Kir  by.     Gallinas  canyon. 

6342  ni^ToHneata  Bland,    Gallinas  canyon,  Walnnt  credc. 
6361  matabifb  Kewm.     Gallinas  canyon. 

6369  Monikma  annylatiioi  Say*    GalJlnas  canyon. 

^70  appressum  Lee.     Magdalena  mountainfi. 

6373  Iffiiagatnm  Bland.     Santa  Fe  canyon. 

60S1  CTBisnin  Lee.    Gallinaa  canyon. 

63S6  Monohammus  macu loans  Hatd,     Gallinas  canyon »  Santa  Fe  canyoii. 

6387  BcutellatUB  Say,     Gallinas  canyon. 

641S  Leptostylua  biuAtus  Lee.    Walnut  creek. 

undetermined  species.     Walnut  creek. 
6433  Dectea  spinoaua  Say.    Gallinas  canyon. 
6441  HyperpiatyB  maculatua  Hald.     Gallinas  canyon. 

6446  Acanthocinua  obliquua  Lee.    Gallinas  canyon,  Santa  Fe  canyon. 

6447  spec tabi lis  Lee    Gallinas  canyon,  Santa  Fe  canyon. 
6453  Pogonocherus  mixtus  Hald,     Gallinas  canyon,  Santa  Fe  canyon,  Maif- 

dalena  m  oun  tains - 
647B  Saperda  calcarata  Say.    Gallinas  canyon. 
64^  Mecas  pergrata  Say*    Gallinas  canyon. 
6509  Tetraopes  discoideus  Lee     Gallinas  canyon. 
661S  femora tus  Lee.    Galltnas  canyon. 

65136  basalis  Lee.    Gallinas  canyon. 

6515  canescens  Lee.     Gallinas  canyon. 

Family  Chryso»elid.^ 
10331  AnlacoBcelis  purpurea  Horn.     Mag^alena  mountains, 

undetermined  species.     Walnut  creek. 
6560  Orsodaehna  atra  Abr.,  var.  childreni  Kirby,     Gallinas  canyon. 
6550  var*  trivittata  Lee*     Walnut  creek, 

6550  unnamed  variety*     Gallmas  canyon, 

€&52  Zeugopbora  abnormis  Lee.     Gallinas  canyon,  Magdalena  mountains^ 
6566  eonsan guinea  Cr.     Gallinas  canyon. 

6558  Syneta  c adnata  Mann.    Gallinas  canyon. 
6563  Lema  concolor  Lee.    Gallinas  canyon. 
6573  triiineata  Oliv,    Gallinas  canyon. 

6673  triiineata  Oliv.,  var,  trivjrgata  Lee.    Gallinas  canyon, 

new  species.    GalUnas  canyon. 
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Family  Cheysomelidje. 
Anomoea  laticlavia  Forst.    Gallinas  canyon. 
Coacinoptera  axillaria  Lee.     Magdalena  motin tains* 

vittigera  Lee,  var.  arizonensis. 
Babia  4-guttata  Oiiv.    Gallinas  canyon, 

4-guttata  01iv.»  var.  tetraspilota  Lee.    Magdalena  mountains. 
Walnut  creek, 
Saxinis  omogera  Lee,     Gallinas  canyon,  ' 

Urodera  crucifera  Lee.     Gallinas  canyon,  Magdalena  mountains, 
Exema  conapersa  Mann,     Socorro,  Walnut  creek, 
Cryptocephalua  quadriplex  Newm*,  var^  4-guttulus  SufFr.     Gallinas 
canyon,     * 
amattis  Ha  Id,     Walnut  creek, 
CDnfiuens  Say.     Socorro,  Magdalena  moimtains. 
new  species*     Magdalena  mountaini. 
Pachybracbya  xanti  Cr.     Walnut  creek. 

morosus  Hald.     Gallinas  canyon, 
litigiosus  Suffr,     Gallinas  canyon* 
abdominalis  Say,^  var.    Walnut  creek. 
dubioBus  Lee,     Gallinas  canyon, 
trtdens  Mebh,     Gallinas  canyon, 
subvittatua  Lee,    Gallinas  canyon. 
atomarius  Melsh.     Gallinas  canyon,  Magdalena  moun- 
tains, 
hepaticus  Melsh,     Gallinas  canyon* 
undetermined  species.     Magdalena  mountains. 
two  new  species,    Gallinas  canyon* 
Diachus  auratus  Fab.    Gallmas  canyon,  Walnut  creek, 
Xantbonia  IQ-notata  Say*    Gallinas  canyon,  Santa  Fe  canyon* 
Heteraspia  marcassita  Germ.     Santa  Fe  canyon, 
Chrysochus  auratua  Fab*     Gallinas  canyon. 
Parta  atterima  Oliv.    Gallinas  canyon. 
Grapbops  marcassita  Cr.     Santa  Fe  canyon, 

undetermined  speciea.     Magdalena  mountainSp 
Dorypbora  lO^lineata  Say,     Magdalena  mountains. 
new  species,    Gallinas  canyon, 
rubiginosa  Rog,     Water  canyon. 
Cbryaomela  exclamationis  Fab,     Gallinas  canyon. 
conjuncta  Rog,     Gallinas  canyon, 
continua  Lee.     Gallinas  canyon, 
auturaiia  Fab.     Gallinas  canyon, 
multipunclata  Say.     Gallinas  canyon* 
tortuosa  Rog.     Walnut  creek, 
serpentina  Rog.     Walnut  creek, 
multiguttata  Stal,     Walnut  creek* 
aurtpennia  Say,    Gallinas  canyon, 
new  species.    Gallinas  canyon, 
Plagiodera  viridis  Melsh.    GaUinaa  canyon,  Water  canyon* 
Lina  arizona^  Cr,     Walnut  creek, 

lapponica  Linn.     Magdalena  mountaina. 
scripta  Fab.    Magdalena  mountains. 
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Family  CHRYSOMELlDiE. 
6861  Luperus  varicomis  Lee.    Walnut  creek. 
6867  lecontei  Cr.    Gallinas  canyon. 

6869  longfulus  Lee.    Gallinas  canyon. 

6879  Diabrotica  tricincta  Say.     Socorro. 
6881  12-punctata  Oliv.    Socorro. 

6881a  tenella  Lee.    Magdalena  mountains. 

6884  blandula  Lee.    Gallinas  canyon. 

6888  longicomis  Say.    Socorro. 

6889  lemniscata  Lee.    Socorro. 

6891  atripennis  Say.    Gallinas  canyon. 

6892b  Trirhabda  canadensis  Kirby.    Gallinas  canyon. 
6895  convergens  Lee.     Walnut  creek. 

6898  Adimonia  externa  Say.    Gallinas  canyon. 

6899  americana  Fab.    Gallinas  canyon. 
6899a  cribrata  Lee.    Gallinas  canyon. 

6904  Galeruca  tubereulata  Say.    Gallinas  canyon. 
6916  Monoxia  guttulata  Lee.     Santa  Fe  canyon,  Gallinas  canyon. 
10407  debilis  Lee.    Mag^dalena  mountains. 

puneticollis  Say.    Albuquerque. 
6933  (Edionychis  lugens  Lee.    Gallinas  canyon. 
6942  texana  Cr.    Gallinas  canyon. 

6948  Disonycha  altemata  111.     Socorro,  Gallinas  canyon. 

6949  punctigera  Lee.    Walnut  creek. 
6954  abbreviata  Melsh.    Gallinas  canyon. 

10419  politula  Horn.    Gallinas  canyon. 

6957  triangularis  Say.    Gallinas  canyon. 

6958  xanthomelaena  Dalm.    Gallinas  canyon. 
6958c  semicarbonata  Lee.     Magdalena  mountains. 
10416  erenicollis  Say.     Albuquerque. 

6960  Haltica  bimarginata  Say.     Albuquerque,  Santa  Fe  canyon. 
6962  carinata  Germ.     Gallinas  canyon,  Socorro. 

6972  punctipennis  Lee.     Gallinas  canyon,  Magdalena  mountains. 

6973  lazulina  Lee.     Albuquerque, 
undetermined  species.     Socorro. 

three  undetermined  species.     Gallinas  canyon. 
6987  Crepidodera  cucumeris  Harr.     Gallinas  canyon,  Magdalena  moimtains. 
6991  parvula  Fab.     Soccoro. 

7002  Systena  marginalis  111.     Gallinas  canyon. 

7002  marginalis,  var.  oblonga  Lee.     Gallinas  canyon. 

7003  blanda  Melsh.     Magdalena  mountains,  Gallinas  canyon. 
Longitarsus  vanus  Horn.     Magdalena  mountains. 

three  undetermined  species.     Gallinas  canyon. 
7016  Glyptina  spuria  Lee.     Gallinas  canyon, 
atriventris  Horn.     Socorro, 
new  species.     Gallinas  canyon. 
7027  Phyllotreta  albionica  Lee.     Gallinas  canyon. 
10458  pusilla  Horn.     Socorro. 

7040  Chaetocnema  denticulata  111.     Santa  Fe  canyon. 
7046  subviridis  Lee.     Gallinas  canyon. 

7049  crenulata  Cr.     Gallinas  canyon. 


r 


Family  Chrysomelid^* 
7058  Psylliodea  pane  tula  ta  Melsh.    Socorro. 
7060  Microrhopala  vittata  Fab.     Albuquerqoe, 
7064  vulnerata  Horn*    Walnut  creek. 

7073  Odontota  coUaris  Say.     Walnut  creek. 

7074  omogera  Cr.     Walnut  creek. 
7077  bkoior  OUv.    GaUinas  canyon. 
7062                   nervosa  Panz,    GalUnas  canyon. 

7096  Charistena  perspicua  Horn.     Walnut  creek, 

new  species.     Walnut  creek, 
7091  Octotoma  marginicollis  Horn.     Walnut  creek. 

7097  CasBida  nigripes  01  i v.    Gallinas  canyon. 

7102  Coptocycla  aurichalcea  Fab.    Gallinas  canyon. 

Family  BaucHiD.tu 
71S5  Bruchus  aureolus  Horn.  Gallinas  canyon. 
7137  prosopis  Lee.     Socorro. 

Family  TBNEBlllomD.f:. 

7167  Edrotes  rotundua  Say,     Magdalena  mountains, 

71%  Emmenastus  acutiis  Horn,     Magdalena  mountains,  Gallinas  canyon. 

7199  obtusus  Lee,    Gallinas  canyon, 

undetermined  species.     Socorro. 
7203  Epitragus  canalicuEatua  Say.    Santa  Fe  canyon. 
7217  Zopheru^  concolor  Lee,    Gallinas  canyon. 

Eurymetopon  new  species.     Gallinas  canyon. 
722S  Araeoschizus  costipennis  Lee.    Magdalena  mountains- 
72G0  Microschatia  morata  Horn,     Gallinas  canyon. 
7253  Afltrotua  regnlaris  Horn,    Water  canyon. 
7^4  Asida  opaca  Say.    Gallinas  canyon.  Water  canyon,  Santa  Fe  canyon, 

Socorro,  Magdalena  mountains. 
7257  polita  Say.    Gallinas  canyon,  Water  canyon. 

7259  eordida  Lee.     Gallinas  canyon,  Water  canyon, 

7261  morbillosa  Lee.     Water  canyon. 

blapaoides  Sol.     Magdalena  mountains.  Water  canyon. 
7281  conveKa  Lee,     Water  canyon. 

7283  convexicolUs  Lee.     Water  canyon, 

7284  marginata  Lee.    Water  canyon,  Santa  Fe  canyon. 
7^4a  rimata  Lec»    Deming:,  Water  canyon. 

7286  elata  Lee,    Water  canyon. 

7287  macra  Horn,     Walnut  creek, 
new  species.     Water  canyon. 

7298  Coniontis  ovalis  Esch,     Magdalena  mountains. 
7307  Etjaattas  retieulatus  Say.     Water  canyon. 

7315  murieatus  Lee.     Walnut  creek, 

7316  Eleodes  obacura  Say.     Gallinas  canyon,  Water  canyon. 

73I6ar  dispersa  Lee.    Gallinas  canyon.  Water  canyon,  Santa  Fe  ean* 

yon,  Magdalena  mountains. 

7318  suturalis  Say,     Albuquerque,  Water  canyon, 

731Sa  texana  Lee.     Gallinas  canyon, 

7320  tricostata  Say.     Gallinas  canyon, 

7322  carbonaria  Say.    Magdalena  mountains,  Water  canyon. 
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ns  cttbooam  Say,  form  debifit.    Water 

7&2  carbooaria  Say,  form  aorar.    Water 

TBI  obMleta  Say.    flalKnae  canyon.    Water 

TDt  qjoadrieoDii  EKh.    Santa  Fe  caiqron. 

7K7  extrieata  Say.    Santa  Fe  omyon.  Water 


Tttl  longieoDis  Lee.    Water  canyon.  Socorro^ 


TBS  Tcrtrieoaa  Lee.    Water  canyon. 

705  giacilia  Lee.    Water  canyon,  Magdalena 

789  nigrina  Lee.    Santa  Fe  canyon,  Magdalena 

7M0  luqiQabria  Say.    flalhnai  caiqron. 

1941  aponaaLee.    GaDinaa canyon,  Albaqneiqiie^  SceoRO. 

7M2  eandif era  Lee.    M agdalpia  momtaina.  Water 

1861  conaobrina  Lee.    MagdaleM  moantaina,  Santa  Fb 

7865  pknipennia  Lee.    Magdalena  moantaina,  Santa  Fe 

Water  canyon. 

7866  cordata  Each.    Gallinaa  canyon. 
7886  ftnhaphinn  eontnaom  Lee.    Santa  Fe  canyon. 
7880  Azgoporia  biedor  Lee.    Magdalena  moontaina. 

78M  Iphthimna  aerratoa  Mann.    Santa  Fe  canyon,  Gallinaa 
78M  aerratoa  Mann,  mar.    Walnot  credc 

7420  Bina  eatriatoi  Lee.    Wafamt  eredc. 
7488  Bfaqiatinaa  pratenaia  Lee.    Santa  Fe  canyon,  Gallinaa 
7442  moeataa  Melah.    MagdaleM  moontaina. 

7467  Uloa  craasoa  Lee    Water  canyon. 

ondetermined  qwdea.    Water  canyon. 
10617  Triboliam  confosom  Duv.    Socorro. 
7519  Platydema  oregonense  Lee    Gallinaa  canyon. 

ondetermined  species.    Santa  Fe  canyon. 

7632  Hypophkeus  parallelos  Melsh.    Gallinas  canyon. 
7664  Helops  convexulus  Lee    Gallinas  canyon. 

7668  arizonensis  Horn.    Walnut  creek. 

Family  Cisteud^ii. 
Allecola,  two  undetermined  species.    Walnut  creek, 
new  species.    Gallinas  canyon. 
7682  Hymenorus  obecurus  Say.    Santa  Fe  canyon. 

undetermined  species.    Magdalena  mountains, 
undetermined  species.    Albuquerque. 
7603  Cistela  pinguis  Lee.    Gallinas  canyon. 
7622  Mycetochares  lugubris  Lee.    Santa  Fe  canyon. 

Family  OTHNiiDiE. 

7633  Othnius  umbrosus  Lee.    Santa  Fe  canyon. 

Family  LAGRiiDi£. 
Statira,  new  species,  near  resplendens  Lee.    Gallinas  canyon. 
Family  MoNOMMiDiS. 
7644  Hyporhagus  opuntia^  Horn.    Magdalena  mountains. 
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Family  MEiANDRYlDiE. 
7648  Tetratoma  concolor  Lee.    Gallinas  canyon. 
7659  Zilora  hispida  Lee.    Santa  Fe  canyon. 
7661  Carebara  lonf^ula  Lee.    Gallinas  canyon. 
7666  Serropalpus  barbatus  Schall.     Santa  Fe  canyon. 
7677  Eustrophus  indistinctus  Lee.    Walnut  creek. 
7684  Hallomenus  punctulatus  Lee.    Santa  Fe  canyon. 
7701  Laeconotus  pinicolus  Horn.    Gallinas  canyon. 
7704  Myeetenis  concolor  Lee.    Gallinas  canyon, 
new  species.    Gallinas  canyon. 

Family  PYTfflDJE. 
7707  Crymodes  discicoUis  Lee.    Gallinas  canyon. 
7717  Salpingus  virescens  Dec.    Gallinas  canyon. 

Family  CEdemeridje. 
7780  Ditylus  obscurus  Lee.    Gallinas  canyon. 

undetermined  species.    Santa  Fe  canyon. 
7740  Oxacis  pallida  Lee.    Albuquerque. 

undetermined  species.    Albuquerque. 

Family  Mordeludje. 

7761  Pentaria  trifaseiata  Melsh.    Socorro. 

7762  fuscula  Lee    Magdalena  mountains. 

7765  Anaspis  nig^ra  Hald.    Santa  Fe  canyon. 

7766  atra  Lee.    Gallinas  canyon. 

7770  rufa  Say.    Gallinas  canyon,  Magdalena  mountains. 

7771  pusio  Lee.    Gallinas  canyon. 

7780  Mordella  Scutellaria  Fab.    Gallinas  canyon. 

7788  insulata  Lee.    Gallinas  canyon. 

7816  Mordellistena  comata  Lee.    Mag^delena  mountains. 

7833  nigricans  Melsh.    Mag^elena  mountains. 

7863  angusta  Lee.    Santa  Fe  canyon. 

Family  ANTmciDiE. 
7911  Xylophilus  piceus  Lee.    Gallinas  canyon. 
7919  Notoxus  bifaseiatus  Lee.    Walnut  creek. 

new  species.    Gallinas  canyon. 
7945  Anthicus  floralis  Linn.    Santa  Fe  canyon. 

Family  Meloidje. 

7999  Cysteodemus  wislizeni  Lee.    Albuquerque,  Socorro. 

8000  Megetra  vittata  Lee.    Socorro. 

8015  Meloe  sublsevis  Lee.    Gallinas  canyon,  Socorro. 

undetermined  species,  near  rugipennis,  Lee.    Santa  Fe  canyoh. 
8024  Nemogn^atha  lurida  Lee.    Santa  Fe  canyon. 

8024  lurida  Lee.,  var.    Santa  Fe  canyon. 

8025  apicalis  Lee.    Walnut  creek. 

8026  lutea  Lee.    Gallinas  canyon. 

8027  bicolor  Lee.    Gallinas  canyon,  Santa  Fe  canyon. 
8033  nigripennis  Lee.    Gallinas  canyon. 

8035  cribraria  Lee.    Gallinas  canyon,  Santa  Fe  canyon. 
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Family  Meloidjb. 

8037  Nemognatha  immaculata  Say.    Gallinas  canyon,  Santa   Fe  canyoi, 

Albuquerque. 

8038  punctipennis  Lee.    Walnut  creek. 

8039  sparsa  Lee.    Albuquerque,  Socorro. 

8041  cribricollis  Lee.    Socorro,  Crallinas  canyon. 

8042  Gnathium  francilloni  Kirby.    Walnut  creek. 

8046  nitidium  Horn.    Walnut  creek. 

8047  Zonitis  atripennis  Say.    Albuquerque,  Santa  Fe  canyon. 

8048  flavida  Lee.    Albuquerque,  Santa  Fe  canyon. 

8049  bilineata  Say.    Gallinas  canyon. 
8051  rufa  Lee.    Gallinas  canyon. 

8056  Macrobasis  longicollis  Lee.    Walnut  creek. 

8057  atrivittata  Lee.    Albuquerque. 
8061  unicolor  Kirby.    Gallinas  canyon. 
8064                      ochrea  Lee.    Walnut  creek. 
8072  Tetraonyx  fulva  Lee.    Gallinas  canyon. 

8074  Pleuropompha  costata  Lee.    Deming,  Albuquerque. 

8082  Epieauta  ferruginea  Say.    Gallinas  canyon,  Socorro. 

8083  serieans  Lee.    Gallinas  canyon. 
8091                  pardalis  Lee.    Gallinas  canyon. 

8103  corvina  Lee.    Socorro,  Magdalena  mountains. 

8104  pennsylvaniea  De  G.     Albuquerque,  Gallinas  canyon. 
8107  Pyrota  mylabrinlT  Chev.    Socorro. 

8117  lineata  Oliv.    Albuquerque. 

8126  Cantharis  mutilata  Horn.    Socorro. 
8130  deserticola  Horn.    Walnut  creek. 

8131a  cooperi  Lee.    Walnut  creek. 

8132  nuttalli  Say.    Gallinas  canyon. 

8139  biguttata  Lee.     Socorro,  Gallinas  canyon,  Albuquerque. 

new  species.    Walnut  creek. 
8169  Eupompha  fissieeps  Lee.     Socorro. 

Family  Rhipiphorid^. 
8177  Rhipiphorus  pectinatus  Fal.     Gallinas  canyon. 
8183  Myodites  scaber  Lee.     Socorro. 

Family  Rhynchitid.e. 

8210  Rhynchites  bicolor  Fab.    Gallinas  canyon. 

8211  aenous  Boh.     Gallinas  canyon. 

8222  aeratus  Say.     Magdalena  mountains. 

Family  Otiorhynchid.i-:. 
8233  Epica^rus  imbricatus  Say.     Walnut  creek. 
8242  Ophryastes  vittatus  Say.     Gallinas  canyon. 
8245  sulcirostris  Say.     Gallinas  canyon. 

Eupagoderes,  undetermined  species,  Magdalena  mauntains. 
8249  sordidus  Lee.     Magdalena  mountains. 

8258  Anametis  grisea  Horn.     Gallinas  canyon. 
8262  Orimodema  protracta  Horn.     Magdalena  mountains. 
8266  Peritaxia  rugicollis  Horn.     Magdalena  mountains,  Santa  Fe  canyon, 
Gallinas  canyon. 
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Family  Otiorhynchidj^.. 

Amnesia^  tmdet^rmmed  species,     Magdalena  mountains, 
8294  Thricolepis  inomata  Horn,    Mag-dalena  mountains^  Gallmas  canyon* 
8311  Tanymecus  lacaena  Hbst.     Walnut  creek, 
8314  PandeleteJQs  hilaris  Hbst,    Santa  Fe  canyon,  Gallinas  canyon. 
8317  Cyphus  lautus  Lee.     Deming'. 
8323  Phacepho!is  elegans  Horn.    GalUnas  canyon. 

8525  Candida  Horn,    Gailinas  canyon.  Walnut  creek. 

Family  Curculionid.e. 
8348  Sitones  tibialis  Hbst.    Gallinas  canyon. 

Acmsegenius,  undetermined  species.     Walnut  creek, 
8360  Lepidophorus  lineaticoilia  Kirby.     Gallinas  canyon- 
Apion,  undetermined  Bpeciea,    Gallinas  canyon, 

undetermined  species,     Maf^dalena  mountains, 
undetermined  species,     Albuquerque, 
8429  Phytonomus  setigerus  Lee.     GalUnas  canyon. 
8515  Cleonopaia  pulvereus  Let;.     Walnut  creek, 
8520  Cleonus  frontalis  Lee*    Gallinas  canyon^  Santa  Fe  canyon. 
8522  quadrilineatus  Chev,    Walnut  creek, 

86^  puberulus  Lee.     Walnut  creek, 

8526  vittatus  Kirby,    Gallinas  canyon,  Magdalena  mountainSp 
8532  Dorytomus  brevicollis  Lee,     Santa  Fe  canyon, 

undetermined  species-     Gallinas  canyon* 
8544  Procas  lecontei  BedeU     Walnut  creek. 
S&46  Deamoris  constrictus  Say,     Albuquerque,  Gallinas  canyon. 
8568  Smicronyx  fulviia  Lee.     Albuquerque,  Gallinas  canyon, 
1092:7  instabi!is  Casey,     Socorro.  Magdalena  mountains. 

8603  Otidocephalus  vittatus  Horn,     Walnut  creek. 

8612  Magdalia  cuneiformis  Horn,    Gallinas  canyon*  Santa  Fe  canyon, 

8613  lecontei  Horn,     Gallinas  canyon. 
8630  Anthonomus  quadrig^ibbus  Say.     Walnut  creek, 
8642  rufipennis  Lee.     Gallinas  canyon. 
8652  squamoBus  Lee,     Gallinas  canyon, 
8654                         hirtus  Lee,     Magdalena  mountains. 
8677  Orchestes  niger  Horn,     Gallinas  canyon. 

8711  Lsemosaccus  plagiatus  Fab,    Gallinas  canyon,  Magdalena  mountains. 
8742  Rhyssematus  lineaticollis  Say.     Gallinas  canyon.  Socorro. 
8761  Acalles  turbidus  Lee.     Gallinas  canyon. 

Cryptorhynchus^  undetermined  species.     Walnut  creek, 
8804  ZasceliB  irrorata  Lee,     Walnut  creek,  Galiinas  canyon, 
8811  Coptunis  operculatus  Say.    Gallinas  canyon, 
8846  Ceutorhynchus  squamatus  Lee     Socorro, 

undetermined  species,    Magdalena  mountains,  Socorro. 
undetermined  species,    Magdalena  mountains. 
8866  Orthoris  crotchii  Lee,    GaUinas  canyon. 
8868  Baris  strenua  Lee,     Gallinas  canyon. 

undetermined  species.     Walnut  creek. 
8872  transversa  Say.     Magdalena  mountains. 

Pseudobaris,  undetermined  species.    Walnut  creek. 
8899  Onycho baris  cribrata  Lee.    Gallinas  canyon. 
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FtunOy  CuBCUUONiDiB. 
8826  Centrintui  neglectae  Lee.    Gallinas  canyon. 
'  8028  pienmntui  Hbst.    GaUinas  canyon. 

8900  Balaninus  unif onnis  Lee    Santa  Fe  canyon. 
8961  naaicna  Say.    Water  canyon. 

Family  GAUkNDBiDJB. 

8978  Scyphoi^nia  acupanctatua  GylL    Magdala»  moimtaina. 

8979  Rhodobflsnos  paataloeus  GylL    Walnut  cre^. 
8862  Sphenophonia  olkei  Horn.    Santa  Fe  canyon. 
9014  Ynccaboma  frontalis  Lee    Maffdala»  moontaina. 
9024  Coflaoniis  aabareatua  Boh.    Mafdalaw  monntaana. 
9026  condnnna  B<^    Gallinaa  canycm,  Santa  Fe  canyon. 
9044  Rhyncholna  bnumena Mann.    Magdala» moantaina,  SantaFei 

undetermined  apeciea.    Santa  Fe  canyon. 

Ftunily  Soolytidjb. 
Platypoa,  new  apedea.    Santa  Fe  canyon. 
9069  Pityophthoma  retuaoa  Lee    Gallinaa  canyon,  Socorro. 
9079  pancticolUa  Lee.    Gallinaa  canyon,  Wabmt  creek. 

new  apeciea.    Walnut  creek. 
9008  Xyloterua  biyittatua  Kirl^.  -Gallinaa  canyon. 
9094  acabrioollia  Lee.    Gallinaa  canyon. 

9110  Xyleborua  zylographua  Say.    Walnut  creek. 

9126  Tomicoa  plaatographua  Lee.    Wafaiut  cre^,  Magdakna  moimtaiiia. 

9127  rectua  Lee.    Walnut  creek. 

9147  Scolsrtua  calif omicua  Lee.    Santa  Fe  canycm,  Gallinaa  canyon. 

9149  prflBcepa  Lee.    Socorro. 

9167  Polysrraphua  ruSfipennia  Kirby.    Walnut  creek. 

9179  Dendroctonua  terebrans  Oliv.    Santa  Fe  canyon,  Gallinaa  canyon. 

9180  similia  Lee.    Walnut  creek,  Gallinaa  canyon. 
9188  simplex  Lee.    W;ahiut  creek,  Gallinaa  canyon. 
9190  Hylastes  longus  Lee.    Gallinaa  canyon. 

9194  gracilis  Lee.    Santa  Fe  canyon. 

new  species,  near  tenuis.    Gallinas  canyon. 
9200  Hylurgopa  rufiripennis  Mann.    Santa  Fe  canyon,  Gallinaa  canyon. 
undetermined  species.    Water  canyon,  Gallinaa  canyon. 

Family  Anthribid^. 
9207  AUandrus  bif asciatus  Lee.    Gallinas  canyon. 


Biological  Papers. 
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SUMMARY  OF  FAMILIES  AND  SPECIES. 


Cicindelidse 24 

Carabidae 124 

Amphizoidse 1 

Haliplidse 1 

Dy  tiscidae 21 

Hydrophilidse 16 

Silphidse 7 

Staphylinidse 48 

Trichopterygidae 1 

Phalacridse 5 

Coccinellidse 25 

Endomychidae 3 

Erotylidae 2 

Colydiidae 1 

Cucujidse 1 

Cryptophagidse 4 

Mycetophagidse 1 

Dermestidse 8 

Histeridse 13 

Nitidulidae 18 

Latridiidse 5 

TrogositidsB 6 

Byrrhidae 3 

Pamidse 4 

Dascyllidse 1 

Rhipiceridse 1 

ElateridsB 27 

Buprestidae 43 

Totals:  Families,  56;  species,  1010. 


Lampyridse 25 

Malachidse 13 

Cleridae 23 

Ptinidae 6 

Lucanidae 3 

ScarabseidsB 89 

Spondylidae 1 

CerambycidsB 71 

Chrysomelidse 127 

Bruchidse 2 

Tenebrionidse 61 

Cistelidae 7 

Othniidae 1 

Lagriidae 1 

Monommidse ^ . .  1 

Melandryidse 9 

Pythidae 2 

(Edemeridae 4 

Mordellidae 11 

Anthicidae 4 

Meloidae 41 

Rhipiphoridae 2 

Rhynchitidae 3 

Otiorhynchidae 15 

CuTculionidae 45 

CalandridsB 8 

Scolytidae '. 20 

Anthribidae 1 
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OONTRIBnnONS  TOWAKDS  A  OATALOOUB  OF  THE 
INBB0T8  OF  KANSAS. 

SasaltB  of  Peraonml  Ctolleetiiig. 

>  S.  Tooonu  MBMam  Awistuit  in  STStmatie  EBtomoloBy.  Uulwuttj  of  E— n 


ADDITIONS  TO  THE  KANSAS  LIST  OF  HElOPnatA- 
HETEROPTERA. 

npHE  names  of  forty-eigbt  species  or  yarieties  of  Hemiptaift- 
^  Heteroptera  are  hereby  added  to  the  Kansas  list  whioh  was 
begun  by  Prof.  E.  A.  Popenoe  in  Transactions  Kansas  Ajoadsmy 
of  Science,  volume  IX,  pages  62,  63,  and  recently  enlarged  by  Mr. 
F.  F.  Creyecoeur,  loc.  cit.,  volume  XIX,  pages  232-234. 

All  the  specimens  were  collected  in  Douglas  county,  ezof^  in 
one  instance,  which  is  especially  denoted. 

Family  Pbntatomidjb. 
(Subfamily  Cydminm.) 
Qydnns  obliquos  UhL    ApriL 
PaagsBoa  uhleri  Signoret    May,  Jane,  July,  October. 

(Subftunily  Pentatomvnm.) 
Brochymoia  quadrapustulata  Fab.    April,  August. 
Pentatoma  hgata,  StaL    April,  October. 
Euschistus  tristigmus   Say,  var.  pyrrhocerus  H.-Sch.  July;  July,  twiUgfat; 

August. 
Menecles  insertus  Say.    April,  November. 

Family  CORElDiE. 

Archimerus  calcarator  Fab.    June;  June,  twilight. 
Acanthocephala  instabilis  UhL    October. 

terminalis  Dallas.    June,  October. 
Leptoglossus  oppositus  Say.    October;  October,  twilight;  November;  No- 
vember, twilight. 
Alydus  eurinus  Say.    August. 

pilosulus  H.-Sch.    August. 
Harmostes  fraterculus  StaL    August. 
Corizus  nigristemum  Signoret.    May,  July. 

sidse  Fab.    August,  on  cockle-bur  blossoms. 

Family  Lyg.kid-k. 
Nysius  minutus  UhL    July;  August;  August,  at  night.    Also  in  Sedgwick 

county;  September. 
Belonochilus  numenius  Say.    November. 
Phlegyas  annulicrus  StaL     May,  at  night. 
Sphragisticus  nebulosus  FaL    August,  at  night. 
Eremocoris  ferns  Say.    August,  October. 
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Family  TiNGIDiE. 
Corythuca  pergandei  Held.    May,  at  night  (metatype) ;  October. 

Family  ARADiDiE. 
Aradus  quadrilineatus  Say.     May. 

Family  Reduvid^. 
Oncerotrachelus  acuminatus  Say.     May. 

Pygolampis  pectoralis  Say.    June  and  July,  all  at  electric  light. 
Stenopoda  culiciformis  Fab.    July,  at  street  lamp. 

Reduvius  personatus  Linn.     May,  at  night;  June,  at  night;  July;  Aug^ust. 
Acholla  multispinosa  De  G.    July;  July,  twilight;  August;  September;  Oc- 
tober. 
Sinea  raptoria  Stal.    June. 
Reduviolus  pallescens  Reut.     May,  at  night. 

Family  Capsidje. 
Psallus  delicatus  Uhl.    May. 
Plagiognathus  politus  Uhl.    June;  Jtme,  twilight;  July,  at  night;  September. 

annulatus  Uhl.    May;  June,  twilight;  August. 
Orthotylus  flavosparsus  Sahl.    July,  August. 

diaphanus  Kirsch.    Identified  by  Mr.  Otto  Heidemann  as  "prob- 
ably" this  species.    June,  twilight. 
Ceratocapsus  (Melinna)  fasciatus  Uhl.    August;  August,  twilight. 

lutescens  Reut.    August. 
Ilnacora  (subgenus  Corinala)  stalii  Reut.    May,  June,  August,  September* 
(Sthenarops)  chloris  Uhl.    June, 
malina  Uhl.    June. 
Lygus  distantii  Atk.  (=  scutellatus  Distant).    May,  immature;  July, 
invitus  Say,  dark  variety.    June, 
monachus  Uhl.,  var.    May,*  June, 
plagiatus  Uhl.    April 
Miridius,  not  recognizable.    August,  at  night. 
Stenodema  (Miris)  instabilis  UhL  {^  afflnis  Rent.)    April,  June. 

Callimiris  tarsalis  Reut.    July;  August,  at  electric  light. 

Family  BELOSTOMATlDiE. 
Benacus  haldemanum  (Leidy)  Stal.  (t==grisea  Say.)      May  and  July,  aH  at 

electric  light. 
Amorgius  uhleri  Mont.    July,  at  electric  light. 
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ADDITIONS  TO  THE  KANSAS  LIST  OF  HEMIPTERA-HOMOPTERA. 
The  number  of  Bpecies,  inclading  named  varieties,  hereby  added 
to  the  Kansas  list  of  Hemiptera-Homoptera  is  forty-one.  With 
few  exceptions,  which  are  f ally  denoted  in  each  case,  all  the  speci- 
mens were  collected  in  Douglas  county. 

Family  CiCADiDiE. 

Cicada  tibicen  Linn.    July  to  first  week  in  October.    Also  in   Sedg^wick 
county,  August. 

Family  Membracid^. 
Entylia  sinuata  Fab.,  var.  bactriana  Germ.    May;  June,  twilight. 
Ceresa  taurina  Fitch.    June,  July. 
Stictocephala  inermis  Fab.    August. 
Telsmona  ampelopsidis  Harr.    June,  twilight. 
Acutalis  calva  Say.    June. 

Family  Fulgoridje. 
Scolops  grossus  Uhl.    July. 

Amalopota  fltchi  Van  D.    July,  at  night;  August,  at  night. 
Anotia  kirkaldyi  Ball.    August,  at  night. 
Oliarus  complectus  Ball.    June,  twilight. 
Libumia  lutulenta  Van  D.    April. 

omata  StaL    July,  twilight;  August,  twilight. 

Family  Jassid^e. 

Idiocerus  monilifene  0.  &  B.    June, 
nervatus  Van  D.    April, 
snowi  G.  &  B.    June,  at  electric  light, 
suturalis  Fitch.    June,  at  electric  light. 
Agallia  constricta  Van  D.      April;  June,    twilight;  July;   July,    twilight; 

August. 
Tettigonia  hieroglyphics  Say,  var.  dolobrata  BalL    June. 
Dneculacephala  anguUfera  Wlk.     Sedgwick  county;  June. 
Gypona  dorsalis  Spang.    August. 

octolineata  Say^  var.  flavilineata  Fitch.   June;  June,  at  night-  July, 
at  electric  light  and  at  night;  September,  at  dectric  light  and 
at  night. 
Paramesus  twiningi  Uhl.    September,  at  night. 
PlatNTTietopius  acutus  Say.     October. 

IVltocephalus  nigrifrons  Forbes.     April;  May;  May,  twilight;  July;  August, 
sylvestris  0.  &  B.     May.  July. 
wcHxii  Van  D.     June,  twilight;  Augrust, 
Phlopsius  divoru?  0.  &  B.     July,  September. 
So^phoideu?  <!CA]&n?  Vjin  D.     .luly. 
Thjimnv^tottix  Iv^npalu  G.  ^  B,     April 

fltchi  Van  D.     .luly. 
On«th.xt<i?  impictus  Var.  D.     .Tunc. 

Rmp^MiiiOA  &^.K>/»no»  GT...     .luly  &nd  September,  all  &t  electric  light. 
vinot>scen?  W&ish.     May;  .^une,  iwili^ht;   .luly:  Augnst. 
Dirrjkneur*  r:ohor.  l.^ew.     Ma\.  «:  r.;cht;  ,1u;y. 
T>phkvybji  Tv-^ji   H&rr.     Viky .  ax  l&n.p'.ij^rh: ;  .^uly;  Aupist, 
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Family  Psyllid^ 
Aphalara  polygoni  FoersL     September. 
Pachypsylla  celtidis-asteriscus  Riley.    April, 

celtidis-mama  Riley.    March,  April,  October. 

celtidia-minuta  Riley.    Sedgwick  county;  April 

Family  AphIDId^, 
Schizoneura  americana  Riley.     AugTJst. 
Lachnus  longistigma  Monell     May,  November. 
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ADDITIONS  TO  THE  KANSAS  LIST  OP  ORTHOPTERA. 

If  tho  paper  by  Mr.  F.  B*  leely  entitled  **  Notes  on  Kansas  Or* 
thoptera,'*  which  was  published  in  Transactions  of  the  Kansas 
Acftderay  of  Science,  vol  a  me  XIX,  pages  238-249,  be  generally  re- 
garded as  the  first  state  list  of  the  orthupterous  insects,  the  addi- 
tions which  I  oflfer  herewith  will  relate  to  26  additional  species* 

The  locality  for  each  species  taken,  unless  especially  denoted^ 
was  Lawrence,  Douglas  county. 

Family  BlattiDjG. 
Ischnoptera  boUiana  Sana.    June,  at  night  and  at  electric  light;  July. 

uhlenana  Saug^    June,  and  June  at  electric  light. 
Themnopteryx  deropeltiformis   Brun.      January,    in  houae;    March;    April; 
June,  at  night. 

Family  AcRimiD^. 
Paratettt?[  toltecua  Saus.     May. 
Tettigidea  lateralis  Say.    April. 
Orphulella  pelidna  Burm.     September. 

Arphia  carinata  Scud.    August,  at  electric  light.    Also  in  Sedgwick  county; 
August, 
consperaa  Scud.     Data  lost,  but  Douglas  county, 
infemalis  Saua.    April. 
Diasosteira  longripennis  Thorn.    Sedgwick  county;  August,  and  August,  at 

electric  light. 
Trimerotropis  citrina  Scud,,  van  isabelline  McNeill    June,  at  electric  light. 
Campy lacantha  aeutipennis  Scud.    October. 

Family  Locustid^, 
Amblycorypha  scudderi  Brun,    July, 
Cyrtophyllus  perspicillatua  Linne.    August,  at  night,  captured  by  aid  of 

light  of  lantern  high  up  in  elm  tree. 
Ck>nocephalUB  trtops  Linne.     September,  at  electric  light. 
Grchelimum  volantum  McNeill.    July,  at  electric  light. 
Xiphidium  brevipenne  Scud    September. 
Ceuthopilufl  bruneri  Scud.    June  (nymph).    Sedgwick  county;  data  lost. 

inquinatus  Scud,    September. 

tuckeri  Eehn.    New  species.    October,  at  night. 
Udeopsylla  robusta  Hald.    Sedgwick  county,  on  farm;  data  lost. 

-13 
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Family  GRYLUDiE. 
Tridactylus  apicalis  Say.    May,  along  sandy  banks  of  Kansas  river. 
Ellipes  minuta  Scud.    May,  along  sandy  bulks  of  Kansas  river. 
Gryllus  luctuosus  A.-Serv.    June  and  July,  all  at  electric  light. 
Xabea  bipunctata  De  G.    August,  at  electric  light. 
Hapithes  agitator  UhL    August,  colony  on  ailantus  bush. 


A  PRELIMINARY  LIST  OF  THE  NEUROPTEROUS  INSECTS  OF 

KANSAS. 

No  attempt  has  been  made  hitherto  towards  publishing  a  list  of 
the  neuropterous  insects  found  in  Kansas.  Consequently,  if  the 
present  list  be  duly  considered  as  forming  a  preliminary  state  list, 
a  beginning  is  made,  with  fifty-eight  species  and  one  variety. 

Order  EPHEMERIDA, 
Family  Ephemeridje. 

All  of  the  specimens  were  collected  at  electric  light  on  or  near  bridge 
across  the  Kansas  river  at  Lawrence,  except  in  one  instance,  which  is 
denoted. 

Polymitarchys  albus  Say.    July  and  August. 
Hexagenia  bilineata  Say.    July  and  September. 

venusta  Eaton.    July  and  August. 
Pentagenia  quadripunctata  Walsh.    June,  July,  and  August. 
Siphlurus,  species  probably  new.    Jime  and  July.    The  only  male  imago  was 

taken  in  July,  m  daytime,  at  a  distance  of  more  than  a  mile  from  the 

river. 
Heptagenia  pulchella  Walsh.    June  and  July. 
Rithogenia  elegantula  Eaton.    July. 
Csenis  diminuta  Wlk.    July  to  September. 

Order  PLECOPTERA. 
Family  Perlid.e. 
With  few  exceptions,  which  are  denoted  in  each  ease,  the  specimens  were 
collected  at  electric  light  on  bridge  across  the  Kansas  river  at  Lawrence. 
Acroneuria  ruralis  Hagen.    July. 

Perla  ephyre  Newm.    July,  at  electric  light  in  town,  away  from  river;  Au- 
gust, foimd  resting  in  daytime, 
flavescens  Walsh.     Last  week  of  June,  at  electric  light  one  mile  from 
river;  July,  found  resting  in  daytime;  and  July,  at  electric  light  on 
bridge, 
lurida  Hagen.    July. 
Perla  xanthenes  Newm.    July,  at  electric  light  in  town;  August,  at  electric 

light  on  bridge. 
Perlinella  placida  Hagen.    July. 

species  probably  new.    August,  found  resting  in  daytime  more 
than  a  mile  from  the  river. 
Pseudoperla  occipitalis  Pictet.     July. 
Chloroperla  bilineata  Say.     May. 
Capnia  pygma?a  Burm.     April,  on  bank  of  Kansas  river. 
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Order  ODONATA. 
All  Douglas  county  specimens. 

Family  Calopterygid^e. 
Calopteryx  maculata  Palisot  de  Beauvois.    June. 
Hetaerina  basalis  Hagen.    August. 

Family  AGRlONlDiE. 
Lestes  forcipatus  Rambur.    May,  at  night. 

rectangularis  Say.    August. 

unguiculatus  Hagen.    June,  August. 
Enallagma  civile  Hagen.    June. 
Ischnura  verticalis  Say.     May,  June. 

Family  GoMPfflDJE. 
Herpetogomphus  designatus  Selys.    July. 
Gomphus  amnisola  Walsh.    June. 

Family  iEscHNlDiE. 
Anax  Junius  Drury.     May,  August. 

Family  Libelluud^e. 
Perithemis  domitia  Drury.    July. 
Celithemis  eponina  Drury.    July. 
Sympetrum  corruptum  Hagen.    October. 

rubicundulum  Say.     September. 

rubicundulum  Say,  var.  assimilatum  Uhl.    September. 

vicinum  Hagen.    July. 
Pachydiplax  longipennis  Burm.     September. 

Order  ISOPTERA. 
Family  TERHiTiDiE. 
Termes  flavipes  Koll.    Douglas  county,  July,  from  rotten  oak  stringers  in 
sidewalk. 

Order  CORRODENTIA. 
Specimens  taken  in  Douglas  county. 

Family  PsociDiE. 
Pterodela  pedicularia  Linne.    September. 

Family  ATROPlDiE. 
Atrops  divinatoria  Fab.    September,  October,  November. 

Order  NEUROPTERA. 

Unless  especially  mentioned,  specimens  were  taken  in  Douglas  county. 

Family  SiALiDis. 

Chauliodes  rasticomis  Rambur.     May,  at  electric  light  near  river. 

Corydalis  comuta  Linne.    July  and  August,  all  at  electric  light,  usually  near 

river.    Larvae  collected  in  July. 
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Family  Chbysofidje. 
ChiyBC^Ni  nigriconiis  Bamu    ApdU  at  electric  light;  June;  October. 

ocalata  Say.    May;  June,  twilight;  July;  July,  twiQgfat.    Alw  in 

Sedgwick  county;  Augoat. 
plorabonda  Fitch.    April;  June;  July,  at  night;  Augost;  Aqgort, 

at  night;  November.    Also  in  Sedgwick  county;  AogOBt. 
rufilabriB  Burm.    July,  twilight;  Auguat,  at  night 

Family  HBMBROBiDiB. 
Hemerobius  stigmaterus  Fitch.     April;  May;  May,  at  night;  August,  at 

night;  September,  at  night;  October. 
Sympherobius  amiculua  Fitch.    June. 

perparvuB  McLach.    April,  at  lamp  light 

Family  Mybmelbonidjb. 
Brachynemurus  abdominalia  Say.     Auguat;  Auguat,  at  night     Also  in 
Sedgwick  county;  Auguat 

Family  Conioptbryoidje. 
Goniopteryx  vicina  Hagen.    May. 

Order  MECOPTERA. 
Douglas  county  spedmena. 

Family  PANORPiDiB. 
Bittacua  atigmaterua  Sliy.    July,  at  night;  Auguat 
atrigoaus  Hagen.    June,  July. 

Order  TRICHOPTERA. 
All  except  the  first  species  and  some  examples  of  the  last  were  collected 
at  electric  light  on  the  bridge  crossing  the  Kansas  river,  at  Lawrence. 

Family  Limnephilidje. 
Apatania  pallida?  Hagen.    October,  attracted  by  lamp  light 

Family  Leptoceridje. 
Leptocerus  dilutus  Hagen.    July  to  October. 
Setodes  albida  Wlk.    July  to  September. 

uwarowii  KoU.    July  to  September. 
Mystacides  punctata  Banks.    July  to  September  (type,  Auguat). 

Family  HYDROPSYCHiDiE. 
Hydropsyche  kansensis  Banks.    June  to  September, 
phalerata  Hagen.     May  to  September. 

scalaris  Hagen.    June  to  October;  also  May,  at  night;  April; 
August  m  house,  attracted  by  light. 
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ADDITIONS  TO  THE  KANSAS  LIST  OF  DIPTERA. 

So  far  as  determined,  nearly  half  of  the  species  of  Diptera  taken 
by  me  in  Kansas  are  new  to  the  state  lists,  the  preliminary  one  be- 
ing pnblished  by  Dr.  F,  H.  Snow,  in  the  Kansas  Uni%'ersity  Sci* 
enoe  Bulletin,  volume  II,  No,  5.  to  which  additions  were  made  by 
Mr.  F.  F,  Crevecoeur,  in  Transactions  of  the  Kansas  Academy  of 
Science,  volume  XX,  pages  9()-9B.  By  actual  count,  the  names  of 
142  different  kinds  of  flies  are  herewith  added  to  the  Kansas  list. 
In  this  number,  two  species  and  one  variety  are  based  on  my  own 
descriptions. 

Unless  especially  denoted,  all  specimens  were  ooUeoted  in  Dong- 
las  county. 

Family  TiPtJLiD;E. 

Dicranomyia  longip«nni»  Schum,    May,  at  night ;  August. 
Pacbyrhiiia  ferrugifiea  Fab,    May,  Jtine,  August 

Family  CHmONOMtD^. 
Ceratopogon  bipunctatua  Linne.     May,  in  window;  Junei  twilight;  August, 
Also  in  Sedgwick  county;  April 
pilosuluB  Coq.     September,  at  electric  light* 
specularifl  Coq.    May. 

squamipee  Coq.    April,  at  night ;  May,  in  windows  of  house  in 
early  morning;  May,  at  night;  June;  June,  at  night;  July, 
August,  September, 
AbUbesmyia  (Tanypus)  camea  Fab.,  variety  6,  Joh,    April, 
monilis  Linne.    April 

nigropunctata  Stgr.    June;  June,  at  night;  July. 
Tanypus  stellatos  Coq,     September,  at  electric  light, 
Chironomua  albipennia  Meig.    July,  at  electric  light 

attenuatus?  Wlk,    June;  July,  at  electric  light;  Auguat 
decorus  J  oh.     May;  June;  July,  at  electric  light;  September, 

at  electric  light, 
flavus  Job.    July,  at  electric   light;  August;  September,  at 

electric  light 
frequena  Job.    July  and  August,  all  at  electric  light. 
fulvivenlHs  Job,    July,  at  electric  light. 
fuivus  Job.    June,  at  electric  light, 
fumidus  Job.    July,  at  electric  light* 
halteraliB  Coq.    July,  at  electric  light. 
lineatus  Say,    July,  at  electric  light 
modestua  Say,    June, 
nigricans  Joh.    July^  at  electric  light, 
pallidus  Joh,    June,  twilight;  July,  at  electric  light, 
ripariuB  Meig,     March,  April 
Bcalaenus  Schrk,  var,    June,  twilight, 
Bimilis  Joh,     May;  May.  twilight;  June,  at  night;  September, 

in  window, 
Btigmaterus  Say,    July  and  September,  all  at  electric  light 
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Family  CHiRONOMiDiB. 
Cricotopiu  sylvestriB  Fab.    ApriL 

trifiasciatoa  Panz.    September,  at  electric  light. 
Gomptocladiufl  byBsinuB  Schrk.     April,  May.     Also  in  Sedlfirwick  ooanly; 

ApriL 
Orthocladiufl  nivoriundua  Fitch.    May. 

politoa  Coq.    July,  at  electric  light. 
TanytarsuB  nigripolus  Joh.    March;  Aprils  at  night. 

Family  CuiAdDJB. 
Culex  impiger  Wlk.    May,  at  night;  July;  July,  twilight. 

pipiens  Linne.    May;  June;  June,  twilight;  July,  twiligfat;  Ai«aat; 

November, 
restuans  Thbld.    May,  May,  twilight;  June;  June,  twilight;  July; 
July,  twilight;  August;  August,  twilight;  September,  in  house; 
October, 
sylvestris  Thbld.  April;  May,  at  night  and  in  house;  June;  June,  twi- 
light; July;  July,  twilight;  August;  October. 
Taeniorhynchus  perturbans  Wlk.    August,  twilight. 
Sayomia  punctipennis  Say.    July,  at  electric  light;  August,  at  night. 

Family  Mycbtophiudjb. 
Geroplatus  temunaUs  Coq.    July,  September. 
Mycetophila  contigua  WlL    March, 
discoides  Say.    March. 

Family  BiBiONmiB. 
Bibio  articulatus  Say.    April,  May. 
Dilophus  serotinus  Loew.    October. 
Scatopse  atrata  Say.    April. 

notata  Linne.    April,  in  window;  May. 

pygmsea  Loew.    April. 

Family  RHYPHlDiE. 
Rhyphus  altematus  Say.    ApriL 

punctatus  Fab.    April;  June;  June,  twilight;  July,  twilight. 

Family  Stratiobiyid^e. 
Allognosta  fuscitarsis  Say.    May,  June,  July,  August. 
Sargus  elegans  Loew.    June.    Also  in  Sedgwick  county;  April. 

Family  TABANiDiE. 
Tabanus  quinquevittatus  Wied.    June. 

Family  THEREViDiE. 
Thereva  melanoneura  Loew.    May. 

Family  Asiiadje. 
Scleropogon  picticomis  Loew.     Sedgwick  county;  August. 
Heteropogon  phoenicurus  Loew.     August. 
Deromyia  ternata  Loew.    July,  twilight. 
Cerotainia  macrocera  Say.    July. 
Erax  bastardii  Macq.    July. 
Tolmerus  annulipes  Macq.     New  variety,  delusus  Tkr.    June. 

prairiensis  Tkr.     New  species.    Sedgwick  county;  August. 
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Family  DoucHOPODiDiE. 
Psilopodinus  scobinator  Loew.    June,  twilight.  ^ 

Diaphorus  spectabilis  Loew.    June,  twilight;  July,  twilight;  August. 
Asyndetus  syntermoides  Wheeler.    July. 
Chrysotus  aUratus  Leow.    June. 

longimanus  Loew.    July. 

obliquus  Loew.    June,  twilight;  July;  August. 

pallipes  Loew.    July,  twilight. 

picticamis  Loew.    August. 

vividus  Loew.     May. 
Sympycnus  lineatus  Loew.    May;  May,  at  night;  June;  June,  twilight;  July, 

twilight. 
Dolichopus  vittatus  Loew.    June,  twilight. 
Gymnoptemus  crassicauda  Loew.    June, 
humilis  Loew.    June. 

Family  Empidid^e. 
Drapetis  latipennis  Melander.    June. 
Syneches  pusillus  Loew.    July,  twilight. 
Rhamphomyia  irregularis  Loew.    ApriL 

Family  LoNCHOPTERiDiE. 
Lonchoptera  lutea  Panz.    May. 

Family  PHORiDiE. 
Phora  incisuralis  Loew.    June,  twilight. 

multiseriata  Aid.    May. 
Aphiochseta  agarici  Lint.    May. 
epeirse  Brues.    May. 
longifrons  Brues.    June,  twilight. 

Family  Platypezidje. 
Platypeza  obecura  Loew.    July,  twilight, 
pallipes  Loew.    June. 

Family  Pipuncuudje. 
Chalarus  spurious  Fal.    June,  twilight. 
Pipunculus  atlanticus  Hough.    June,  twilight, 
fuscus  Loew.    July,  twilight. 

Family  Syrphidje. 
Chrysotoxum  laterale  Loew.,  var.    September. 
Pipiza  pisticoides  Will    Sedgwick  county;  April. 
Myiolepta  nigra  Loew.    May,  in  window. 

varipes  Loew.    May. 
Ocyptamus  fuscipennis  Say.    July. 
Rhingia  nasica  Say.    June,  twilight. 
Ceria  willistonii  Kahl.    June. 

Family  TACHiNlDiE. 
Eulasiona  comstockii  Twns.    April. 
Electops  melissopodis  Coq.    October. 
Hypostena  barbata  Coq.    Sedgwick  county;  ApriL 
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Family  TAcnmiUM. 
ExoriBt&  bfanda  0.  S.    June,  twilight;  July* 
grise^micanB  Van  der  Wdp,    May, 
Phorocera  leucanise  Coq*    July, 
Acemyia  dentata  Coq,     October. 
Tachina  robuata  Twna.     April,  May* 
Hilarella  aris talis  Coq.    July. 

Family  DexiidjG. 
Melanophora  roralis  Linne.    May*  June,  July,  September* 

Family  SarcophagidjK. 
Sarcophag-a  ( Heticobia)  beliefs  Twna.   July.  Alao  m  S^lgwick  county;  April. 

Family  Anthomytdjk, 
Hyetodesia  (Phaonia)  mulcata?  Giglio-Tog.     April 
Limnophora  narona  Wlk.    June;  July;   July,  twilight     Alao  in  Sedgwick 

county;  April. 
Hylemyia  Upsia  Wlk,    April;  June;  July;  July,  twilight;  Augtiat, 
Forbia  fuscioeps  Zett.    April:  April,  at  night;  June;  June,  twiltghL     Alao 

in  Sedgwick  county;  April- 
Coenoaia  lata  Wlk.    April,  July,  Augutt 
Scboenomyza  doraalia  Loew.     May,  June* 

Family  Helomyzid^, 
Leria  pectmata  Loew.    April,  at  night. 

Family  Borborid^. 
Limoaina  evanescena  Tkr.    New  species.    June;   June,   twilight;  July,   at 
electric  light 

Family  SciOMYZiDiB. 
Sciomyza  obtoaa  FkL    June. 

Family  Sapromyzidjb. 
Lonch»  vaginallB  FaL    June. 
lianTania  gracilipea  Loew.    July,  twilight 
Sapromyza  innuba?  Giglio-Tos.    April, 
quadrilineata  Loew.    April. 

Family  ORTAUDiE. 
Tetanops  Integra  Loew.    May. 
Pseudotephritis  vau  Say.    Jime. 
Seoptera  vibrans  Linne.    June. 

Family  Sepsidje. 
Nemopoda  minuta  Wied.    June,  twilight;  July;  July,  twilight 

Family  PsiUDiE. 
Chyliza  apicalis  Loew.    June,  twilight. 

Family  Ephydridje. 
Hyadina  albovenosa  Coq.    April,  at  night. 
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Family  Oscinidje. 
Chlorops  palpalis  Adams.    May,  twilight. 
Hippelates  flavipes  Loew.    June.    Also  in  Sedgwick  county;  April. 

pusio  Loew.    June,  twilight;  Aug^ust.    Also  in  Sedgwick  county; 
April. 
Oscinis  carbonaria  Loew.    April,  at  night;  May,  at  night. 

coxendix  Fitch.    April;  June,  twilight.    Also  in  Sedgwick  county; 

April, 
decipiens  Loew.    July, 
soror  Macq.    May,  June. 

Famils  Drosophilidje. 
DroBophila  (Scaptomyza)  adusta  Loew.    Biay,  at  night;  August, 
amcena  Loew.    April, 
funebris  Fab.    May;  June;  July;  July,  twilight;  October;  and 

November,  in  kitchen. 
(Scaptomyza)  graminum  Fal.    April;  April,  at  night. 

Family  Agromyzidje. 
Phytomyza  diminuta  Loew.    Biay;  June,  twilight  and  at  night. 
Ceratomyza  dorsalis  Loew.    May,  at  electric  light;  June. 
Agromyza  seneiventris  Fal.    July. 

parvicomis  Loew.    Sedgwick  county;  April. 
Desmometopa  latipes  Meig.    June. 

m-nigrum  Zett.    June. 
Ophthalmomyia  lacteipennis  Loew.    Sedgwick  county;  Aug^ust,  in  windows 
of  farmhouse. 
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HonoE  OF  mw  ktiKwkht8  in  UmAOnUHUB. 

npHE  present  notioe  is  to  oall  attention  to  some  new  stmotnree 
-■-  discovered  on  a  small  portion  of  a  weathered  orinoidal  slab  in 
the  writer's  oolleotion,  supplemented  by  several  specimens  belong- 
ing to  the  University  collection. 

The  feature  that  is  of  particnlar  interest  is  the  coarse  of  the 
axial  nerve  system  inside  the  cup  and  extending  as  far  as  the  sec- 
ond secnndibrachs. 

The  discovery  was  made  too  late  for  a  paper  to  be  read  before  the 
Academy.  Oonseqnently,  a  full  description,  now  in  preparation, 
with  accompanying  plates,  will  appear  in  the  next  Kan%a»  Unimet' 
diiy  Science  Bullleiin. 
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SOILS  AND  BACTERIA.* 

By  Ltmam  a  WoooTBR.  Ph,  D.»  Stste  Norin»]  School  Emporku 

OWING  to  the  inexact  forros  of  statement  used  by  manj  writerSi 
most  people  believe  that  plants  use  as  foods  certain  minerals 
found  in  soils,  while  animals  eat  organic  materiala  found  in  plants 
and  other  animals-  Any  one  who  knows  aught  of  the  meeds  of 
plants  and  animals  and  of  the  nature  of  foods  knows  that  plants 
and  animals  must  both  have  for  their  tissues  and  activities  starch, 
sugar,  oils,  and  proteids;  and  that  no  plant,  except  a  few  bacteria, 
can  get  eneff^y  and  tissue  fuods  directly  from  the  mineral  world. 
Water,  carbon  dioxid,  potassium  and  sodium  nitrates,  ammonia 
in  some  form,  sodium  chlorid,  calcium  sulfate  (gypeum),  magne- 
sium sulfate  (epsom  salts)*  calcium  phosphate  and  some  soluble 
compound  of  iron  are  merely  the  crude  materials  out  of  which 
green  plants,  in  the  presence  of  sunlight  or  the  light  of  the  electric 
arc,  build  their  foods,  such  as  starch,  oil,  and  the  proteids.  The 
minerals  named  above  are  crude  food  materials,  and  are  foods  in 
oo  other  sense;  but  their  presence  in  soils  is  as  necessary  to  com- 
plex plants  as  are  brick,  mortar  and  lumber  to  the  house-builder. 

The  amount  of  these  crude  food  materials  used  by  a  crop  of 
wheat,  for  example,  is  surprisingly  large*  From  a  single  farm  of 
160  acres,  where  exclusive  wheat  farming  is  followed,  there  is  an 
annual  waste  of  fertility  equivalent  to  28,500  pounds  of  nitrogen, 
5000  potinds  of  potash,  3000  pounds  of  phosphoric  acid,  and  1600 
pounde  of  lime.  Unless  these  minerals  are  returned  to  the  soil, 
the  land  must  continue  to  diminish  in  productiveness  till  it  finally 
becomes  barren.  This  was  the  fate  of  the  old  tobaooo  plantations 
of  old  Virginia,  and  is  soon,  certainly  within  fifty  years,  to  be  the 
leBult  of  continuous  wheat  cropping  in  Kansas  without  the  use  of 
fertilizers. 

The  humus  and  bacteria  of  the  soil  are  most  directly  concerned 
with  its  nitrogen  content,  and  it  is  to  these  elements  of  fertility 
that  I  wish  to  address  myself. 

It  is  very  unfortunate  for  the  farmer  that  no  cultivated  plant 
csan  use  oncorabined  nitrogen  as  a  crude  food  material,  for  the  at- 
mosphere is  four- fifths  nitrogen.     The  nitrogen  used    by    plants 

*  In  preparinff  thla  paper  I  luv«  freely  uiied  the  observatlonii}  and  expeHmenU  d«aicribed  m 
two  standard  worksii  '  BAcl*ri*,"  by  Geo.  Newman,  pubtkh^  by  G.  P.  PiitnaTn's  Sona.  and! 
*'  Phjfsiea  of  AitricuVture/*  by  F,  H.  Kinu,  publinhed  by  author,  Madison,  Wi*..  totfether  with  my 
own  peraonat  obeervatioKia  mud  ■ip«riein:eHu  Tbe»  have  served  A*  tbe  b««ee  ol  the  Induction*, 
wbkh  I  yniBt  wUJ  bo  of  aame  Bcrvlce  to  the  furmen  of  our  statci—  L.  G.  w. 
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large  enough  to  be  seen  by  the  unaided  eye  must  be  in  the  form  of 
a  citrate,  lucb  ae  Chili  saltpeter  or  common  ealtpttter,  or  possibly 
in  some  salt  of  ammcnia. 

Coald  cultivated  planta  use  atmoepheric  nitrogen  direclljr,  th© 
chief  problem  of  soil  fertility  would  be  aolved.  More  than  ^3,000 
tons  of  nitrogen  rests  on  each  acre  of  ground.  Contained  in  ChUi 
saltpeter,  this  amount  of  nitrogen  would  be  worth  $4,000^000  per 
acre*  and  the  supply  would  be  inexhaustible.  So  far  as  is  now 
known,  bacteria  alone,  of  all  plants,  can  use  nitrogen  and  the  nitrites 
as  crude  mineral  foods.  Fortunately  they  excrete  the  substanoes 
aa  nitrates.  The  higher  plants  then  absorb  the  nitrates  and  the 
other  mineral  food  materials  and  prepare  the  various  proteids  to 
increaae  their  cell  protoplasm. 

Soil  bacteria  are  of  many  kinds;  and  the  number  of  indiTidnals 
of  each  kind,  even  in  a  handful  of  soil,  is  almost  beyond  oomiHB- 
hensioD*  One  gram  (one-fourth  teaspoonf ul )  of  virgin  soil  con- 
tains 58,436  bacteria;  and  the  same  amount  of  soil  from  a  ceme- 
tery eupports  363,411  bacteria.  Few  are  found  below  a  depth  of 
six  feet.  Their  rate  of  increase  in  numbers  through  cell  division 
is  equally  remarkable.  Milk  fresh  from  the  cow  contains  on  the 
average  15,000  bacteria  to  the  cubic  centimeter  (one* fourth  tea- 
spoonful);  milk  four  hours  old  has  in  the  same  volume  100^000 
bacteria,  fifteen  hours  old,  6,000,000,  and  ten  days  old,  1,000,000,- 
000  of  these  remarkable  plants. 

Though  the  systematic  study  of  bacteria  is  less  than  a  half  a 

century  old,  and  though  each  species  varies  in  form  and  activity 

through  wide  limits,  in  a  few  hours,  in  different  environments,  600 

or  700  kinds  have  been  named  and  described.    These  kinds  may  be 

grouped,  for  the  purposes  of  thia  paper,  in  five  or  six  classes; 

1-   The  bacteria  of  putrefaction. 

2*   The  air-hating,  denitrifying  bacteria. 

B.   The  air-loving,  nitrifying  becteria. 

4.  The  nitrogen*fixing,  root- tubercle  bacteria. 

5.  The  pathogenic  bacterta. 

1.  The  bacteria  of  putrefaction  reduce  the  bodies  of  plants  and 
animals  to  the  condition  called  humus  in  eoile.  The  complex  or* 
ganic  compounds  are  broken  down,  resulting  in  a  release  of  energy 
and  much  celLeubetance  material  for  the  bacteria  and  in  the  evo- 
lution of  various  gases,  such  as  carbon  dioxid,  dihydric  sulfid, 
ammonia,  and  probably  some  nitrogen.  However,  the  work  of 
these  bacteria  seems  to  be  necessary  in  order  that  organic  matter 
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may  be  reduced  to  a  usable  cxjudition,  Among  these  baeteria  are  * 
Hae.illiua  mil*,  B.  mycoides,  B.  nws^nt^rwus,  B.  JJqui4iu«,  B.  pro- 
digimua,  B.  ramoau^,  B.  vermieulnrw,  B,  liquefacmna  and  many 
members  of  the  great  family  of  PfOteus. 

2.  The  air-hating,  denitrifying  bacteria  are  responsible  for  the 
more  or  less  csomplete  destruction  of  the  nitrates  in  the  farm  and 
commercial  fertilizers,  when  these  are  buried  in  such  a  way  that  air 
is  largely  excluded.  They  also  do  an  important  work  in  assisting 
the  bacteria  of  putrefaction  in  destroying  excrement  in  cesspools 
and  retention  vats,  where  sewage  is  detained  for  work  of  this  obar- 
aoter.  These  bacteria  work  best  where  the  supply  of  air  is  limited 
and  the  amount  of  organic  matter  great.  The  organic  matter  is 
oxidized  with  oxygen  taken  from  the  nitrates,  and  a  distinct  rise  of 
temperature  results,  as  may  be  seen  in  heaps  of  manure.  Much 
nitrogen,  consequently,  is  lost  to  the  manure  and  soil.  Among  the 
denitrifying  bacteria  that  have  been  isolated  are:  BacUlus fluar- 
escens  iioii-liquefaciefis,  Mycoderma  ur^m,  and  some  of  the  Staphy- 
locoed. 

The  very  effective  character  of  the  work  done  by  the  putrefactive 
and  denitrifying  bacteria  was  proved  by  the  late  Colonel  Waring, 
the  eminent  sanitary  engineer,  He  kept  two  tons  of  dry  earth  for 
use  over  and  over  in  dry-earth  closets.  The  closets  were  emptied 
once  in  two  months  in  heaps  on  the  floor  of  a  dry  cellar.  This 
material  was  used,  in  all,  about  ten  times,  and  then  the  material 
was  analyzed  for  the  amount  of  nitrogen  it  contained.  It  waa  found 
that  4000  pounds  of  the  soil  had  only  eleven  pounds  of  nitrogen, 
though  at  least  230  pounds  bad  been  added  to  it  and  it  contained 
three  pounds  at  first. 

It  would  seem,  then,  from  this  and  other  experimental  that  farm 
manure  would  better  be  spread  in  layers,  in  the  barn-yard,  a  few 
inches  thick,  till  it  is  somewhat  decomposed,  and  then  spread  thinly 
over  the  fields  and  not  plowed  in  deeply,  unless  the  surface  can  be 
frequently  cultivated,  so  the  air  can  have  free  access  to  every  portion 
of  the  soil  containing  the  fertilixer.  In  this  way  the  sir-hating 
bacteria  will  be  deterred  from  working  in  the  fertilizer  overmuch. 

3.  The  work  of  the  air* loving,  nitrifying  bacteria  beautifully 
complements  that  of  the  denitrifying  bacteria,  if  they  are  given  a 
fair  ohanoe*  As  their  name  implies,  they  work  best  in  loose  soil 
near  the  surface  of  the  ground,  and  are  nearly  absent  from  soil  at 
a  greater  depth  than  two  feet.  They  are  of  several  kinds,  and  axe 
very  nuraerotis  in  rich,  porous  humus.  Some  change  ammonia  to 
nitrites,  and  others  change  nilritee  to  nitrategp     They  do  not  work 


lu  mM  mOB,  tkof  in  miIi  tlroogly  alkaHiwi,  bat  do 

Uiutiy  nUuiliiM.    Jteid  ioiii  miwt  be  neotaliaed  bjr  i 

MM»b  m  quiekUoM  and  wood  Mbes;  alkali  qpoU  ahoald  be  i 

ar^l  dmffMfdf  or  crude  aalf uric  and  nitrio  acada  may  be  apriakled 

ov^r  muih  placaa* 

TIm  air'k/vioKf  nitrifying  bacteria  woiiL  on  the  i 
in  tb«)  r«teDti/iD  vate,  and  very  vigoronaly  when  it  baa  I 
out  into  Mfuall^  of^en  fielda,  where  the  aewage  may  atanda  fewdaya^ 
a|;rea<l  out  in  a  atream  a  few  inchea  thick.  The  bacteria  rediioe 
onfftiiic  matter  unreduced  and  oxidise  the  ammonia,  nitritee^  and 
Nulfitea.  When  tbia  work  haa  been  completed,  the  aewage  ia  ready 
tu  \Hi  umkI  aa  a  fertilizer. 

TtiH  nitrifying  bacteria  nae  varioua  organic  matton  (of  which 
pticwphatea  are  eaaential  conatituento)  aa  fooda,  though  the  remark- 
able fact  haa  been  diacovered  that  the  nitrifying  ozganiama  can  de- 
velop and  |>erform  all  their  f unctiona  on  inorganic  materiala.  They 
ImvH  the  power  to  live  and  grow  in  a  medium  conaiating  aolely  of 
Nflld  (mrlM)iiatea  of  aodium  and  calcium  in  an  ammoniacal  aolotion 
uudargoing  nitrification.  No  other  planto  deatitnte  of  chlorophyll 
can  do  tliia. 

The  nltroua  bncteria  have  been  nsim^  Nitrosomonas  andit^ro- 
rnHh^miuMt  and  the  nitric  organiam  the  Niirohaoter.  Theae  are  evi- 
donlly  nicmt  vuluHhle  to  all  farm  crops,  as  without  them  the  aoil 
would  Noon  htuHMiio  Imrren. 

\.  Tho  root-tulM^rolo  hiotoria  are  recent  discoveries.  For  a  long 
tlino  it  huH  Uuui  known  tliai  tlio  clovers,  peas,  beans  and  other  le- 
guuioH  \\K\\  only  do  not  oxhaust  the  soil,  but  even  leave  it  in  better 
iMindltlon  than  In^fort^  tho  crop  was  grown.  Certain  tuberclee  on 
tho  nntla  of  tht^«  plants  an'  orowiled  with  bacteria  which  are  now 
known  to  |K>aH«'aH  tl)o  |H)wor  to  use  the  free  nitrogen  and  oxygen  of 
tho  air  in  pn^imring  thi^^  compounds  of  nitrogen  that  serve  aa 
oru\lo  fiHHl  materials  to  the  hi^t- plants.  The  mutual  relation  ex- 
iatin^  l^^tw^Hut  the  legume  and  the  bacteria  is  not  well  understood, 
but  ther\^  ia  no  question  as  to  the  Umefit  accruing  to  the  boat. 

iVrlain  \\Mn|>auios  art*  n^^w  prevvirink?  cultures  of  bacteria,  appro- 
priate for  use  on  I  he  :i*>veml  crv^j*  of  legumes,  to  sell  to  farmers 
and  v[arvleners  TV.e  Wesiem  NitivH;^*n  Cuhurv  Company,  of  To- 
|vka.  ivTx*|>cirx>*  iv^ckels  v^f  baoteria  and  fo^xi,  to  h^  us^  on  sixteen 
iuiiwTiAUt  le^juiiUNS^  one  v>aoket  for  t^cich  kiuvl  The  tubeivle  hac- 
tx^v*,A  dx^  :u*!  :hri\x*  :n  Acid  x\r  s:rv^ucly  alk^Iir.r  joils.  bat  in  av^nce 
Kmi>c<s  sk^:'.   ::vo\    :v.u-5:v''.y  rH^uily.  ,-^:*vi  :ii^:r  excr^tiocts  ia  she 
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the  same  time  help  to  enrich  the  soil.  Thesa  bacteria,  beyond 
question,  increaee  the  growth  of  alfalfa  and  Red  clover.  Indeed,  it 
is  largely  because  of  their  presence  in  the  soil  that  theaelorops  con- 
tinue to  flourish  in  Kansaa. 

The  root4nbercle  bacteria  are  air  lovers,  and  the  eoil  must  be 
kept  loose  by  cultivation  or  kept  well  shaded  by  the  crop  when  wet, 
or  alfalfa,  clover  and  the  other  legumes  will  not  make  their  best 
crop.  Dressings  of  land  plaster  (gypsum)  help  theee  plants  won* 
derfully,  but  a  porous  soil  is  of  the  first  importance. 

In  the  best  soils  the  pore  space  equals  one-half  the  volume  of 
the  soil.  In  clay  soils  it  is  more  ;  in  sandy  eoila,  strangely  enough, 
it  is  less.  As  pore  space  is  either  air  space  or  water  space,  the  im- 
portance of  thorough  water  drainage,  both  surface  and  subsoil^  is 
evident.  When  the  pore  space  is  filled  with  air,  the  air-loving,  ni- 
trifying  bacteria  and  the  root- tubercle  bacteria  flourish  best  and 
the  heaviest  crops  are  harvested.  When  the  pore  space  is  largely 
reduced  by  plowing  when  the  soil  is  too  wet,  or  is  filled  with  flood- 
water,  the  air-hating,  denitrifying  bacteria  rob  the  soil  of  its  ni- 
trateSi  and  light  crops  are  harvested.  Puddled  soil  may  be  excellent 
for  dirt  roads  ^indeed,  makes  the  best  roads  when  quickly  dried, 
with  the  pore  space  absent  or  largely  reduced — but,  on  the  farm,  it 
cannot  grow  valuable  crops* 

5.  Pathogenic  bacteria  are  frequently  found  in  rich  soils.  Among 
the  most  numerous  and  dangerous  of  these  is  the  bacillus  of  tetanus 
(lockjaw).  No  wound  received  in  stables  is  a  safe  wound.  The 
bacillus  works  in  the  wound;  and  lockjaw  is  caused  by  its  exore- 
tions,  which  are  absorbed  by  the  blood  and  carried  to  the  nerve 
centers. 

The  bacteria  which  cause  typhoid  fever  and  tuberculosis  are 
likewise  found  in  rich  soils.  The  germs  of  typhoid  fever  may  live 
in  soil  impregnated  with  the  excretions  of  a  typhoid  patient  456 
days,  and  the  germs  of  tuberculosis  are  found  to  be  alive  in  soil 
several  weeks  after  having  been  added  to  it.  All  germs  of  thia 
character  should  certainly  be  destroyed  before  they  are  thrown 
upon  soiL 

Other  disease  germs  are  known  to  exist  in  the  soil,  some  of  bac* 
teria  and  others  of  animals  — the  protozoa.  It  ia  probable  that 
eome  of  the  latter  get  into  the  drinking  water  and  cause  dysentery 
and,  possibly,  appendicitis. 

The  Boils  about  buildings  are  being  studied  with  the  greatest 
care,  and,  while  very  much  remains  for  future  work,  enough  is  now 
known  to  make  it  certain  that  water  from  deep  wells,  wells  with 


ewnenled  walb  and  aitaated  od  hi^ieat  groand 
boilad  water,  ia  the  only  water  aaie  to  drink,  if 
iheaa  deadly  diaeaaea. 

All  that  haa  been  given  in  thia  paper  ia  in  Ml  aocxvd  with  tim 
mka  eatatdiahed  empirioally  by  onr  moat  anoeeaafnl  Carmem.  Hie 
nee  of  fertilizera*  the  thoroogfa  cultivation  of  the  aoil  and  the  : 
tion  of  cropa  aie  the  A-B-Ca  of  profitable  Cuming.  The  • 
piiea  the  idanta  with  neoeaaaiy  mineral  food  dement^  the  next 
aaratea  the  aoil  for  the  air-loving,  nitrifying  bacteria,  and  the  laat 
givea  time  for  the  riae  from  the  aobaoil  of  the  mineial  food  elementa 
peculiar  to  each  crop. 

Any  of  theae  three  thinge  can  be  overdone,  eapedally  the 
and  and  third.  Plowing  in  deefdy  much  coarae  material  00  < 
np  the  aoU  that  the  water  to  a  depth  hurtful  to  the  crop  ia 
On  the  other  hand,  thin  aurfsoe  cnltivaticm,  producing  a  aoil 
mulch,  IB  very  beneficial  in  dry  eeaaona,  aa  the  amount  of  aoil  thor* 
oughly  dried  ia  amall,  and  thia  thin  layer  of  looae  earth  alopa  the 
water  that  ia  riaing  from  the  greater  d^itha  through  capillary 
tubea.  Taking  aa  a  atandard  aoil  not  cnltiirated,  the  water  aaved 
by  a  cultivation  one  indi  deep,  onceaweek,waaneariy8&paroettt., 
twice  a  week,  waa  over  27  per  cent;  three  inchea  deep^  waa  87  par 
cent  and  32  per  cent  for  once  and  twice  a  week  reapeotively. 

Orop  rotation  ia  found  to  be  diooh  better  for  aoil  bacteria  of  the 
helpful  kinda  than  abeolute  reat.  The  latter,  where  there  ia  no 
cultivation,  enablea  the  air-hating,  denitrifying  bacteria  to  deatroy 
more  fertiliaeia  than  the  rest  brings  in  from  rook,  gravel  and  anb- 
soil  disintegration. 
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ADDITIONS  TO  THE  LIST  OF  KANSAS  BIRDS. 

By  F.  H.  Snow.  Unlv«Tmity  of  Kmnsw  Lawrence. 

TN  the  Bpring  of  19(}5|  from  April  27  to  May  9|  Mr,  Edward  K, 
^  Warren  collected  birdjs  and  mammala  at  MonoOf  in  Baca  county, 
Colorado,  which  lies  immediately  west  of  Stanton  connty,  Kansas. 
An  annotated  list  of  these  birds  was  published  by  Mr.  Warren  in 
Ths  Condor  of  January,  1906.  Monon  is  a  poet-office  station 
which  appears  on  the  official  railroad  map  of  Kansas  of  1901,  about 
one- half  mile  east  of  the  Colorado  line.  For  some  reason  Mr, 
Johnston,  the  postmaster,  moved  hie  residence  just  across  the  state 
line  and  took  the  post-office  with  him;  so  that  Monon,  formerly  on 
the  western  edge  of  Kansas,  is  now  on  the  eastern  edge  of  Colo- 
rado, hardly  half  a  mile  from  the  state  line. 

Among  the  birds  taken  by  Mr  Warren  were  eight  species  not 
up  to  this  time  recorded  as  Kansas  species  but  which  seem  to  me 
to  be  properly  entitled  to  a  place  on  the  Kansas  list.  Some  of 
these  species  were  taken  in  a  small  grove  of  cotton  wood  trees,  the 
western  portion  of  which  lies  in  Colorado  and  the  eastern  portion 
in  Kansas. 

The  remarks  within  the  quotation  marks  in  the  following  list 
are  from  Mr.  Warren's  article  in  TAe  Condor: 

The  eight  species  which  I  consider  entitled  to  a  plaoe  in  the 
Kansas  avifauna  are  as  follows: 

I.  Tebj  Scaled  Paeteibge  {Caltipepla  squamator  Vig.) 
Previously  recorded  from  north  to  central  and  western  Texas,  New 
Mexico,  and  southern  Arizona.  ( See  the  A,  O*  U.  Check- list  of 
North  American  Birds.)  **This  species  has  made  its  appearance 
at  Monon  within  the  last  fourteen  years*  They  are  gradually  work- 
ing their  way  into  Kansas*  Professor  CJooke,  in  his  Second  Ap- 
pendix to  the  Birds  of  Colorado,  speaks  of  what  he  calls  a  queer 
state  of  affairs  regarding  the  occurrence  of  this  species  in  Colorado, 
and  notes  that  at  first  it  was  supposed  to  be  very  rare,  and  then  it 
was  found  to  be  common  in  the  cedars,  and  at  the  time  of  the  pub- 
lication of  thie  appendix  the  birds  had  found  their  way  to  the 
Arkansas  river  at  Kocky  Ford.  My  observations  show  that  they 
are  common  in  the  cedars,  and  that  they  are  etill  working  east.*' 

II.  The  Spurred  Towhee  {Pipilo  macufaiuB  megalonyx 
Balrd).     Previously  r^^corded  from  the  Rocky  Mountain  region  of 
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the  United  States  to  California.     **AUhougii  towhees  wbtb  not  1 
oommon  ht  that  time  at  MoDon^  two  specimeus  were  anfortuDat^If 
the  only  ones  collected." 

IIL  The  Greek-taileu  Towhee  {Pipih  ehhnirus  Towna) 
Recorded  as  occupying  the  interior  plateau  region  of  the  Unit«i 
States.  ''First  seen  at  Monon  May  3,  when  there  were  maoy  io  the 
cotton  woods  along  Bear  creek/* 

IV.  Swaikbon's  ViREO  {Vireogilmiaswaivsoni)*  '*Ooe  speci- 
men taken  May  3  at  Monon,  and  another  at  Springfield  May  30, 
both  in  the  trees  along  Bear  creek.*' 

V.  Virginia's  Waeblek  { HelminthophUm  virginhv).  Re- 
corded from  the  Rocky  Mountain  region  of  the  United  States.  "A 
single  apecimen,  a  male,  taken  May  3,  at  Monon,  which  extends  ita 
range  very  much  to  the  east." 

VI.  Macgiluvray's  Warbler  {Oeothlypu  macgiUivragi 
Aud.)  This  species  was  taken  at  Springfield,  tweuty-fire  mile<a 
west  of  the  state  line.  It  is  a  migratory  bird,  has  been  taken  at 
GainesyJlle,  Tex,,  and  in  western  Nebraska,  and  must  pass  throagh 
Kansas  in  the  migrating  seasons.  *'8een  only  near  Springfield,  as 
usual  among  tlie  trees  along  Bear  creek.  First  aeen  May  11 ;  sev- 
eral seen  the  next  few  days.  The  last  one  seen  was  a  male  of  the 
preceding  year  in  immature  plumage,  taken  May  80." 

VIL  The  Sage  Thrasher  ( Oroscoptes  mantanus  Towns.) 
This  speciee  was  taken  at  Springfield.  It  has  also  been  takeu  in 
western  Nebraska  and  without  doubt  is  a  Kansas  bird, 

VIII,  The  Dwarf  Hbrhit  Thrush  { HyUeiehla  aoTmlnschkm 
Gmel.)  Previously  recorded  as  occurring  in  the  Pacific  C^sast  re- 
gion from  Alaska  to  Lower  California  and  western  Mexico,  east, 
during  migrations,  to  Nevada  and  Arizona.  **  First  seen  May  1,  at 
Monon,  where  one  was  shot  in  a  tree  beside  Bear  creek.  On  May 
11,  at  Springfield,  they  seemed  common  among  the  trees  along 
Bear  creek.     Disappeared  a  day  or  two  after." 

A  very  interesting  capture  during  the  present  year  was  a  speci- 
men of  the  Chaparral  cock  or  Road-runner  ( Geocoeya  culi/orfU- 
anu^  Less.),  at  Em|K»ria,  Kan.  This  capture  was  made  by  th© 
children  of  Mr.  David  Taylor,  of  Emporia,  by  whom  it  was  kept 
alive  as  a  pet.  This  information  was  received  from  Prof.  L.  0, 
Wooster,  of  the  State  Normal  School,  on  June  3. 
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NOTES  ON  THE  KANSAS  BIRD  LIST. 

By  O.  K  Ljintz.  WuhinfrtoD*  D.  a 

"^ORTH  AMERICAN  ornitholgy  hae  made  considerable  ad- 
■^^  vancement  in  recent  years,  but  Kansas  observers  have  not 
kept  up  with  the  general  progreBS.  In  spite  of  the  recent  piiblicii- 
tion  in  the  Transaotiona  of  the  Academy  of  Science  of  two  lists  of 
the  birds  of  the  state,  we  have  at  present  no  state  list  that  properly 
represents  the  actual  bird  fauna  of  Kansas. 

The  geographical  position  of  Kansas  makes  its  fauna  of  peculiar 
interest.  It  contains  the  division  between  two  life  zones — the 
Upper  and  Lower  Austral;  and  since  its  western  part  is  in  the 
semiarid  plains,  we  have  representatives  of  four  faunal  areas  within 
her  borders.  The  Alleghanian  fauna  is  the  most  important,  being 
dominant  over  approximately  the  eastern  two4hird8  of  the  state, 
except  an  irregular' strip  on  the  south,  which  belongs  to  the  Caro- 
linian. The  western  third  of  the  state  is  principally  Tipper  Ho- 
noran^  but  in  the  portion  from  the  Arkansas  valley  southward  the 
Lower  Sonoran  forms  are  dominant.  However,  these  faunal  areas 
■are  not  well  defined  for  the  various  species  of  binls,  and  the  distri- 
bution of  many  of  them  in  Kansaa  is  practically  unknown.  Many 
common  Eastern  birds  are  replaced  in  the  West  by  well-marked 
races,  or  subspecies,  which  belong  to  the  plains  or  plateau  faunas* 
In  many  of  these  cases  Kansas  bas  representatives  of  both  forms, 
one  not  hitherto  reported:  in  others,  of  but  one,  with  the  wrong 
form  now  credited  to  the  state-  Besides,  the  Southern  fauna  —  the 
Lower  Austral  forms  that  come  into  the  state — have  surely  not  all 
been  reported.  In  these  respects  our  Kansas  bird  list  is  far  from 
being  perfect. 

In  regard  to  nomenclature,  our  list  has  not  been  kept  "up  to 
date.'*  When,  in  1897,  I  presented  to  the  Academy  a  ** Review  of 
Kansas  Ornithology,'*  the  attenipt  was  to  show  the  historical  side 
of  the  work  already  done  by  observers  in  the  state.  Unfortunately 
I  overlooked  the  eighth  supplement  to  the  A.  O.  U.  Check-list,  and 
the  list  I  then  published  contained  eleven  bird  names  that  had  be- 
come obsolete.  When,  four  years  later,  Doctor  Snow's  '* Catalogue 
of  Kansas  Birds"  was  published,  two  additional  supplements  to  the 
A.  O*  U.  list  had  appeared,  but  the  nomenclature  of  the  ** Twentieth 
Century  Catalogue'*  contained  none  of  the  changes  made  by  the  A. 
O,  U.  committee  in  either  the  eighth,  ninth  or  tenth  supplemente. 
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Since  then  three  more  supple  meats  have  appeared,  and  the  Eiuiw 
list  has  now  many  more  obsolete  names. 

In  the  past  ten  years  many  new  facts  of  bird  distrtbutioii  biff 
been  discovered,  The  atady  of  the  Texas  fauEia  bj  the  United 
States  Biological  Survey,  as  well  ae  the  careful  work  done  by 
ornithologists  in  Colorado  and  Nebraska,  has  shown  how  little  i§ 
actually  known  of  Kansaa  birda.  Kansas  ornitholo^eta  have  mmj 
problems  left  for  solution  before  an  absolutely  correct  list  of  obi 
birds  can  be  prepared.  An  ej-amination  of  the  refsrencea  io  tie 
first  three  volumes  of  Robert  Eidgway*8  monamental  work,  **Tbe 
Birds  of  North  and  Middle  America/'  has  shown  some  of  these  de- 
ficiencies, a  few  of  which  I  will  mention. 

Do  both  forms  of  the  Evening  grosbeak  occur  in  KanBaa,  or  only 
the  Western  ? 

Have  we  the  Red  crossbill  or  only  the  form  listed  of  I^mia  evr- 
vioBtra  BiriekLanxli,  but  which  is  really  L.  c.  bendieri? 

Does  the  Western  goldfinch  belong  to  the  fauna  of  our  western 
counties  ?     It  has  been  taken  in  summer  in  Nebraska. 

How  far  east  in  Kansas  does  the  Western  lark  sparrow  {CAon- 
des  teg  g  ra  m  ma  c  us  8  triga  i  u$ )  range  ? 

Both  forms  of  the  Vesper  sparrow  ooour.  How  far  weat  doee 
Pomcefed  gramineua  range  before  being  replaced  by  confinis^  which 
oocnrs  over  the  greater  part  of  western  Kansas? 

The  Alaskan  longspur  may  occur  in  western  Kansas  in  winter 
No  records  of  its  capture  bave  been  made*  The  Western  form 
{bimuculatus)  is  our  most  common  Grasshopper  sparrow.  Do  we 
have  also  the  Eastern  form,  now  credited  to  the  state?  This  will 
probably  be  determined  in  the  affirmative. 

Baird's  sparrow  should  be  abundant  in  migration  over  a  large 
part  of  western  Kansas.     There  are  no  records  of  its  capture. 

Do  we  have  the  Western  form  of  Henslow's  sparrow?  It  hae 
been  found  breeding  in  Nebraska. 

How  many  forms  of  Junco  enter  the  state?  JuncQ  ^r^^onms 
(or  oreganus)  does  not  occur.  Our  birds  are  skufeldti  or  m0H^ 
tanu9^  probably  both.  Jutuo  eaniceps  may  also  oc^iur  in  the  west- 
ern part.     JuncQ  hyemalis  is  the  common  bird  of  the  state. 

How  far  east  does  the  Western  Tree  sparrow  range?  We  should 
have  the  Western  Field  sparrow  and  possibly  the  Western  Chipping 
sparrow. 

Brewer*s  sparrow  may  breed  in  northwestern  Kansas.  It  has 
not  been  reported  in  the  state. 

The  Green-tttiied  towhee  may  possibly  be  found  in  the  canyons 
of  western  Kansas. 
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Our  oommoD  Blue  grosbeak  in  central  Kansas  is  the  Western 
form,  lasula.  The  Eaetem  form,  now  on  the  list,  may  also  occur  in 
eastern  Kansas. 

Here  are  a  eoore  of  questions  relating  to  our  sparrowa  which 
have  not  been  settled.  Other  groups  present  similar  tinsf^ tiled  prob- 
lems.  For  instance,  how  many  forms  of  the  Bed* winged  blackbird 
occnr  in  the  state  ?  It  is  certain  that  the  large- billed  form  (/urtiM) 
should  be  added  to  the  state  list.  The  Migranl  shrike  (Lanius 
ludovicianus  migran$)  should  probably  be  substituted  for  the  Log- 
gerhead  shrike.  Our  Long- billed  marsh  wren  is  the  prairie  form  ilia- 
chuB,  Baird's  wren  does  not  oconr  north  of  Mexico.  The  Kansas 
Bewick  wren  is  probably  Thryomanes  hewieki  cryptus  for  the 
greater  part  of  the  state.  Typical  bewickii  may  occur  in  eastern 
Kansas.  Only  one  form  of  mocking-bird  appears  on  the  list.  The 
White- winged  form  is  certainly  present  in  western  Kansas.  Possi- 
bly two  forma  of  Traill  flycatcher  occur. 

The  preaent  would  be  an  inopportune  time  to  attempt  a  revision 
of  the  state  list-  The  nomenclature  committee  of  the  Americati 
Ornithologists'  Union  are  at  work  upon  a  new  check-list  of  North 
American  birds,  A  rearrangement  of  families  is  expected,  as  well 
as  radical  changes  in  the  names  of  birds.  A  state  Hat  prepared  in 
advance  of  the  publication  of  the  conclueions  of  the  Amorican  Or- 
nithologists* Union  coniinittee  would  be  almost  worthless. 

In  the  meantime  a  study  of  the  birds  of  the  state  for  the  purpose 
of  determining  the  actual  distribution  of  Eastern  and  Western  forms 
is  all  important.  Specimens  in  breeding  plumage  as  well  as  winter 
birds  should  be  oolleoted.  Especially  Is  it  worth  while  to  study 
the  birds  of  southeast  and  southwest  Kansfis,  to  determine  the  Caro- 
linian and  Lower  Sonoran  forms  that  enter  the  s(-atei  While  bnt 
little  is  known  of  the  birds  that  breed  in  the  extreme  northwest  and 
southwest  parts  of  the  state,  a  winter  study  of  the  birds  of  those 
sections  would  also  yield  unreported  forms. 

In  addition  to  field-wurk,  it  is  deeinible  that  the  varioua  public 
and  private  collections  of  bird  skins  in  the  state  should  be  sub- 
mitted to  competent  authority  for  comparison  with  types  and  prop- 
erly determined  specimens.  This  cmx  be  done  only  in  the  larger 
museums,  and  probably  best  in  the  United  States  National  Must* urn* 
in  Washington. 

Should  these  enggestions  be  carried  out,  I  have  no  doubt  that 
the  Kansas  bird  list  will  be  considerably  increased,  and  the  total  of 
forms  approach  very  nearly  to  the  394  and  400  ac^credited,  respect- 
ively, to  Colorado  antl  Nebraska. 
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ADDITIONS  AND  CORRECTIONS  TO  THE  LIST  OF 
KANSAS  MAMMALS. 

By  D.  E.  Lantz,  Washinffton.  D.  C 

SINCE  the  publication,  two  years  ago,  of  my  list  of  Kansas  mam- 
mals, further  work  in  the  field,  together  with  oomparisons  of 
material  in  the  collections  at  Washington,  have  made  it  possible  to 
correct  some  errors  of  the  former  paper  and  to  add  several  species 
to  the  state  list. 

I. -ADDITIONS. 

1.  Citellus  tridecemlineatus  texensis  (Merriam).    Texas  Spermophile. 

This  red  variety  of  the  Striped  prairie  squirrel  was  taken  by  me  last 
year  at  several  Oklahoma  places  and  at  Medicine  Lodg^,  Kan.  I 
find  also  that  Vernon  Bailey  had  taken  specimois  of  this  sobspedes 
at  Kiowa,  K^.,  in  1892. 

2.  Peromyscus  leucopus  (Rafin.)    White-footed  Deer  Moose. 

This  woodland  form  of  the  White-footed  moose  was  foond  abundant 
at  Manhattan  last  year.  The  collections  of  the  United  States 
National  Museum  and  the  Biolo^^ical  Survey  contain  specimens 
from  Leav^iworth,  Onaga,  Fort  RUey,  and  Neosho  FkUs. 

3.  Peromyscus  luteus  (Osgood).     Buff  Deer  Mouse. 

Taken  by  me  in  1906  at  Medicine  Lodge  and  Hays  City,  and  by  J. 
Alden  Loring,  previously,  at  Pendennis.  The  Hays  City  specimens 
are  intermediates  between  P.  luieus  and  P.  miehiganensis,  with 
some  individuals  approaching  very  nearly  to  typical  luteus. 

4.  Peromyscus  attwateri  Allen.     Attwater  Deer  Mouse. 

Four  specimens  taken  in  1892,  by  Vernon  Bailey,  at  Cedar  Vale,  Kan., 
and  now  in  the  Biological  Survey  collection,  belong  to  this  South- 
em  form,  which  has  also  been  found  at  Dougherty,  I.  T.,  by 
Thaddeus  Surber,  of  the  Field  Museum. 

5.  Reithrodontomys  griseus  Bailey.     Little  Gray  Harvest  Mouse. 

This  Harvest  mouse  was  recently  described  from  Texas  (  Bailey,  N. 
A.  Fauna.  Xo.  25,  p.  106.  1905).  Specimens  in  the  Biological 
Sur\-ey  collection  from  Onaga,  Pendennis  and  Wa  Keeney  have 
been  referred  to  the  new  form.  It  seems  to  occur  at  the  three 
Kansas  points  named,  associated  with  R,  dychei  but  is  not  so 
abundant  as  that  species.  It  differs  from  dychei  in  smaller  size, 
grrayer  color,  and  shorter  skull. 

6.  Neotoma  micropus  Baird.     Small-footed  Wood  Rat. 

\S\>xi  rats  in  the  Kansas  State  Agricultural  Collie  museum,  secured 
at  Sun.  Barl>er  county,  prove  to  be  of  this  species.  This  rat  had 
Wen  previously  taken  in  Woodward.  Woods  and  Beaver  counties, 
Oklahoma,  and  is  probably  common  in  the  gv*psum  hills  of  south- 
em  Kansas. 
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7.  Geomya  breviceps  llanensis  Bailey.     Mesqtiite  Plains  Gopher* 

This  pocket-gopher  was  described  last  year  by  Bailey  ( N.  A.  Fauna* 
No.  2B»  p.  129,  1905)*    It  was  taken  by  me  at  Medicine  Lodge^ 
Kan.,  and  to  it  are  to  be  referred  nearly  all  the  specimens  from 
southern  Kansas  which  have  hitherto  been  regarded  as  interme- 
,  diates  between  the  three  f orms^   G.  brm^ic^ps,  G,  bursarius^  and 

G,  luteus^ 

8.  Corynorhtnuia  macrotia  pallescens  Miller.     Pallid  Big- eared  Bat, 

Bats  with  long:  ears  have  frequently  been  reported  from  the  gypsum 
caves  in  Oklahoma  and  southern  Kansas,  but  spectmena  were  not 
available  to  determine  the  species,  I  heard  of  them  last  year 
(1905)  at  Alva  and  Medicine  Lodg^e.  Later,  collectors  from  the 
State  Agricultural  College  secured  a  specimen  at  Sun.  This  I 
have  not  seen;  but  a  apecimen  from  Alva,  Okla.,  was  sent  me 
last  spring  by  Prof.  G.  W.  Stevens,  of  the  Northwestern  Normal 
School,  and  was  identified  by  Mr,  Gerrit  S.  Miller,  jr.,  as  the 
Pallid  Big*eared  bat.  I  have  no  doubt  that  this  is  the  only  form 
of  the  genus  that  occurs  in  Kansas,  The  bat  is  quite  rare,  there 
being  but  a  few  scattered  records  of  its  occurrence.  It  has  been 
taken  once  in  Texas,  once  in  the  Black  Hills,  South  Dakota,  and 
once  in  Larimer  county,  Colorado.  These  are  the  only  previoua 
records  east  of  the  Rocky  Mountains, 


IL~ELIMmATIONS  FROM  THE  LIST. 

Peromyscua  texanus  ( Woodhouae), 

This  wag  reported  from  Pendennis,  but  is  undoubtedly  P.  luteus  and 
not  the  Texas  species. 
Peromyacus  teicanus  nebrascensis  Meama. 

While  it  is  possible  that  this  mouse  occurs  in  the  extreme  western 
part  of  Kansas,  its  presence  has  not  been  proved  by  actual  cap* 
tares. 

These  two  eliminations  leave  four  Bpeoies  of  Peromysctis  actu- 
ally known  to  occur  in  the  state — P.  miehiganensii,  on  open 
grounds  and  in  cultivated  fields  in  the  eastern  half  of  the  atate; 
P,  luteus,  the  bleached  form,  which  replaces  niwhiganensis  in  the 
western  part  of  the  state;  P.  leueopus,  fouud  in  the  woods  of  east- 
ern Kansaa;  and  P.  attwateri,  representing  the  extension  of  the 
Lower  Sonoran  fauna  into  southern  Kansas. 

3,  Neotoma  campestris  Allen. 

Not  separable  from  Neotoma  baileyi^  which  has  priority  of  publica- 
tion. Specimens  from  western  Kansas  ( the  type  of  N*  campes- 
tris  was  collected  at  Pendennis)  are  slightly  paler  than  those  from 
the  eastern  part  of  the  state,  but  there  are  no  other  characters  to 
separate  them. 

4,  Geomys  breviceps  Baird. 

The  Fort  Riley  specimens  collected  by  Doctor  Hammond  do  not  seem 
to  be  extant,  and  at  present  there  is  no  proof  of  the  occurrence 
of  typical  brevieeps  in  the  state. 

The  foregoing  additions  and  eliminations  leave  the  number  of  mammak 
now  credited  to  Kansas  as  eighty-five. 
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aUie. 

LyTix  baileyi  Merriaro  (Plateao  lynx):  The  Spotted  Ijsx  ti. 
sriutbwestem  Kansas  and  western  Oklahoma  ia  qoite  probaUr  of 
this  spfK^ies.  A  specimen  was  secured  in  Barber  ooonty  by  ool- 
leciora  for  the  State  Af^icaltnral  College,  bat  it  haa  not  been  eom- 
{lared  with  others  that  have  been  identified. 

VulpeH  falva  macrr/ura  (  Baird ) :  In  Fare$t  and  Stream  ( voL  27, 
p.  4^'fi},  January  0,  1H87),  I  find  this  record,  signed  N.  S.  Grooa,  To- 
I>eka,  December  27,  1886 :  ''A  littln  over  a  year  ago  Mr.  Fred  Whit- 
ney killed  a  Prairie  fox  (  Vulpes  macrorus  Baird)  in  Cowley  county. 
H«^  had  th<;  animal  mounted,  and  it  is  now  at  his  home  in  Meade 
Ciiinty.  It  is  thi;  light  colored  variety  spoken  of  by  Professor 
Hiiird  in  his  work  on  mammals  (  P.  R.  R.  Rept.,  vol.  8,  p.  130),  and 
th«i  firMi,  to  my  knowledge,  captured  in  the  state.  Mr.  Whitney 
says  that  another  one  has  since  been  killed  in  the  same  vicinity.*' 
It  would  he  interesting  to  know  whether  this  specimen  owned  by 
Mr.  Whitney  is  still  in  existence. 

Nyrf/inornuM :  A  sp<»ciinen  of  Free-tailed  bat  was  collected  at 
Manhattan  by  Dr.  C  P.  Blachly,  and  sent  to  Professor  Cragin,  of 

*Tnin«.  Kan.  Ac»il.  Scl..  vol.  XIX.  pp.  171-178. 1905. 
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Washburn,  in  1884.  Professor  Cragin  refers  to  it  under  the  name 
Nyctinomua  nasutus.  The  specimen  is  probably  Nyctinomus 
mexicanust  whioh  occurs  over  much  of  Texas.  A  proper  determina- 
tion of  the  specimen,  which  probably  remains  in  the  Washburn 
College  museum,  will  add  another  species  to  the  Kansas  list  of 
mammals. 
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IS  THE  OILA  MONSTER  A  POISONOUS  REPTILE  ? 

By  F.  IL  Snow*  Universttr  of  Kanaas*  Lawxei^ce. 

TN  the  desert  regions  of  southera  Arizonat  southern  Califoraia, 
^  aod  SoQora,  Mexico,  a  oommon  reptile  is  the  eo-ealled  Gila  moB- 
eter,  the  Heloderma  suspectum  of  Cope,  Three  summera  spent  in 
the  work  of  the  University  of  Kansas  collecting  expeditions  to 
Bouthern  Arizona  have  brought  the  writer  of  this  paper  into  some- 
what familiar  relations  with  this  creature,  in  regard  to  whose  real 
character  there  has  been  ao  great  a  diversity  of  opinion  among 
non*Teaidentfi  of  its  natural  habitat.  In  1886  I  had  a  healthy 
specimen  of  the  monster  sent  to  me  from  Arizona  by  a  former 
student*  This  specimen  I  kept  in  confinement  at  the  University 
for  three  years^  during  which  time  it  aubsisted  upon  a  diet  of  mw 
eggs-  In  order  to  determine  whether  it  was  venomous  or  not  I  al- 
lowed it  to  bite  young  kittens,  which  exhibited  no  symptoms  of 
having  been  poisoned,  the  only  effect  of  the  bite  being  a  slight 
swelling  due  to  the  mechanical  preaaure  exerted  by  the  prolonged 
closing  of  the  powerful  jaws  of  the  reptile  upon  the  part  attacked. 

During  the  past  eammer,  on  July  26,  H>06,  I  had  the  fortune  to 
be  bitten  on  the  ball  of  the  right  thumb  by  a  Gila  monster,  one 
of  a  pair  which  had  been  captured  some  two  weeks  previously 
and  kept  in  a  large  box  awaiting  our  departure  from  camp  upon 
our  homeward  journey.  In  the  same  box  were  also  placed  two 
speciraena  of  a  very  large  frog.  Late  one  afternoon  it  was  observed 
that  one  of  the  frogs  had  been  bitten  by  one  of  the  Grila  monsters. 
The  next  morning  the  bitten  frog  was  dead  and  its  body  had 
shrunken  to  half  its  former  dimensione.  This  was  the  first  indiea* 
tion  I  had  observed  suggesting  that  the  MeloderTna  might  be 
venomous. 

When  we  broke  camp  the  two  Gila  monsterB  were  placed  in  a 
galvanized-iron  water-bucket,  over  the  top  of  which  a  towel  was  tied 
tu  prevent  the  escape  of  the  reptiles,  I  sat  upon  the  seat  with  the 
driver  with  this  bucket  in  front  of  me  between  my  feet*  The  mo* 
tion  of  the  wagon  apparently  disturbing  the  serenity  of  the  reptiles, 
they  soon  began  to  attempt  an  escape  by  pushing  their  heada 
against  the  towel.  Being  fearful  that  they  would  accomplish  their 
purpose,  whenever  the  prominence  caused  by  the  upward  pres- 
sure indicated  the  loGation  of  the  head  of  one  of  the  monsters.  I 
would  force  it  down  by  a  rap  with  the  handle  of  the  driver's  whip, 
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or  with  my  spectacle  case.  At  last,  becoming  a  little  careless,  I 
uaed  my  hand  instead  of  the  artificial  tools.  In  one  of  these  care- 
less movements  I  was  struck  in  the  ball  of  the  right  thumb  by  one 
of  the  indignant  reptiles,  receiving  six  incisione,  four  of  which  were 
of  considerable  depth,  from  which  t!ie  blood  flowed  in  considerable 
quantities.  Fortunately  the  jaws  did  not  close  upon  the  thnmb  eo 
that  there  was  no  crushing  effect  produced.  I  sucked  the  blood 
from  the  wounds  until  oue  of  my  aesociates,  Mr,  L.  A,  Adams,  who 
bad  some  years  ago  suffered  severely  from  a  rattlesnake  bite,  pro- 
vided me  with  a  vial  of  permanganate  of  potash,  which  was  kept  in 
contact  with  the  wounds  for  about  an  hour.  No  evidence  what- 
ever of  poisonous  effect  from  this  bite  was  to  be  detected,  and  I 
began  to  doubt  the  venomous  character  of  the  reptiles,  since,  not- 
withstanding the  prompt  application  of  the  proper  remedies^  it 
seemed  inevitable  that  at  least  some  faint  trace  of  the  poison  should 
have  been  left.  But  unless  the  Gila  monster  were  in  fact  a  venom- 
ous reptile,  how  could  its  universal  bad  reputation  be  accounted 
for?  I  think  1  may  say  that,  without  a  single  exception,  the  resi- 
dents of  Arizona  and  Sonora  believe  the  bite  of  the  Helodermn  to 
be  a  very  a  dangerous  infliction*  and  several  instances  werecircum* 
stantially  related  to  me  of  ranchmen  and  cowboys  who  had  suf- 
fered untold  agonies  and  bad  narrowly  escaped  death  after  one  of 
its  vicious  at  tacks » 

Since  my  return  from  the  expedition  which  gave  me  this  un- 
usual experience  I  have  been  looking  up  the  literature  of  the  sub- 
ject, and  have  had  correspondence  with  some  high  authorities. 
Dr*  S.  Weir  Mitchell,  of  Philadelphia,  writes  as  follows:  *'Thi8 
beast  bites  and  lets  go,  and  there  is  no  result.  The  poison  acts 
when  it  chewH  on  the  animal  it  bites."  An  article  by  Doctor 
Mitchell  and  Dr.  Edward  T.  Eeichert  in  the  Medical  News  (voL 
XLII,  p,  209)  gives  the  results  of  careful  experiments  by  injecting 
the  saliva  of  the  Gila  monster  into  pigeons,  rabbits,  and  frogs.  The 
following  ounclueions  are  reached  : 

"That  the  poison  of  Hehderma  causes  no  local  injury.  That 
it  arrests  the  heart  in  diastole  and  that  the  organ  afterwards  con- 
tracts slowly  —  possibly  in  rapid  vi^or  morti». 

**Thftt  the  cardiac  muscle  loses  its  irritability  to  stimulate  at  the 
time  it  ceases  to  beat. 

**Tbat  the  other  muscles  and  the  nerves  respond  readily  to  irri- 
tants. 

**That  the  spinal  cord  has  its  power  annihilated  abruptly  and  re- 
fuses to  respond  to  the  most  powerful  electrical  currents." 
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This  artiole  goes  OD  to  state  that  *'there  remains  in  oar  minds 
no  doubt  as  to  the  fact  that  the  saliva  which  drops  from  the  mouth 
of  Heloderma  when  it  bites  is  a  very  active  poison,  The  briefest 
examination  of  the  lizard's  anatomy  shows  why  it  has  been  with 
reason  auspected  to  be  poisonous  and  why  it  poisons  with  so  much 
difficulty.  Unless  the  teeth  are  entire,  the  poison  abundant,  aod 
the  teeth  buried  in  the  bitten  flesh  so  as  to  force  it  down  into  con- 
tact with  the  ducts,  where  they  open  at  the  crown  of  the  teeth*  it  is 
hard  to  see  how  even  a  drop  of  the  poison  could  be  forced  into  the 
wounds.  Yet  it  is  certain  that  small  animals  may  die  from  the 
bite,  and  this  may  be  due  to  the  extraordinary  activity  of  the  poi- 
son and  to  the  lizard's  habit  of  tenaciously  holding  fast  to  what  il 
biteSj  so  as  to  allow  time  for  a  certain  amount  of  absorption." 

The  latest  contribution  to  the  literature  of  the  subject  is  from 
the  pen  of  George  Wharton  James,  of  Pasadena,  Cal*,  who  writes 
as  follows :  *'Many  people  will  tell  you  that  the  Heloderma  has  no 
poison  glands,  and  that  therefore  its  bite  cannot  be  dangerous. 
This  is  a  most  dangerous  illusion.  The  venom  of  the  ffeladerma 
is  as  poisonous  as  that  of  the  rattlesnake,  as  several  people  who 
have  been  bitten  have  found  out  to  their  cost.  For  many  years  I 
have  been  inveetigating  this  subject,  and  I  will  make  quite  clear 
why  some  people  are  bitten  by  the  Heloderma  without  injury  and 
others  suffer  severely.  The  venom-glands  are  situated  under  the 
chin,  thus  being  on  the  lower  jaw  instead  of  the  upper,  as  in  the 
case  of  the  rattlesnake.  They  are  modified  from  glands  which  cor- 
respond to  the  subliuguat  glands  of  mammals.  There  are  four 
ducts  leading  out  of  each  gland.  These  ducts  perforate  the  lower 
jaw  and  open  in  front  of  the  grooved  teeth, 

*'A  careful  study  of  the  dentition  of  the  Heloderma  shows  that 
there  are  several  intermediate  forms  between  the  unmodified  teeth 
of  the  reptile  and  the  fully  developed  poison-fangs-  The  poison- 
glands  are  compound  tubular  glands,  closely  resembling  the  other 
salivary  glands  in  structure.  The  peculiarity  of  their  secretion  is 
to  be  explained  by  their  physiological  activity  rather  than  by  their 
structure.  So  writes  my  friend,  Dr.  C.  A,  Whiting,  of  the  Pacific 
College  of  Osteopathy,  who  has  given  some  time  to  the  study  of 
the  teeth  and  glands  of  the  Heloderma.  Though  their  poison 
teeth  are  grooved,  there  is  no  connection  between  the  poison-glands 
and  the  teeth,  as  in  the  case  of  the  duct  of  the  rattlesnake.'  The 
poison  pours  out  onto  the  floor  of  the  mouth,  between  the  lips 
and  the  gums;  that  is,  into  the  interior  of  the  bottom  jaw.  Being 
below  the  teeth  and  not  directly  communicated  to  them,  the  poiBOii 
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sometimes  fails  to  find  its  way  into  a  wound.  The  saliva  of  the 
upper  jaw  is  perfectly  harmless,  as  is  also  the  same  saliva  in  the 
lower  jaw;  but  it  must  not  be  forgotten  that  there  is  also  a  deadly 
venom  in  the  lower  jaw,  which  gets  mixed  with  the  saliva. 

"As  a  rule,  the  Gila  monster  is  lazy  and  sluggish,  and  one  might 
play  with  him  for  hours  and  keep  him  as  a  pet  for  years  and  never 
see  any  sign  of  anger ;  but  let  him  be  angered  and  then  he  is  dan- 
gerous, and  the  real  danger  oomes  when,  as  he  bites,  he  turns  over. 
With  a  vioious  lunge  he  seizes  the  object  and  at  the  same  moment 
turns  over  with  lightning-like  rapidity.  He  can  hold  on  with  the 
tenacity  of  a  bulldog,  or  he  can  bite  so  quickly  that  he  snips  a 
piece  of  flesh  out  easier  than  one  would  pinch  off  a  piece  of  a  cracker. 
I  have  seen  this  action  a  hundred  times,  and  this  is  what  one  must 
beware  of.  When  the  reptile  thus  bites,  holds  on,  and  turns  over, 
the  danger  of  the  case  is  as  great  as  the  most  dangerous  bite  of  a 
rattlesnake,  for,  in  this  position,  if  the  poison-glands  are  active, 
the  saliva  and  poison  commingle  and  flow  freely  into  the  teeth,  and 
thus  into  the  wound." 
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NOTES  OH  THE  BIRDS  OF  THE  BABOQUIVABIMOUllTADn 

During  the  Months  of  Jnne  and  July. 

Bj  L.  A.  Adamu  UnlTWslty  of  KaiMMk  Lbwnbm. 

WHILE  on  an  entomologioal  oolleoting  trip  with  Doctor  Snow 
last  summer,  through  his  kindness  I  was  permitted  to  make 
a  oolleotion  of  bird  skins  from  this  locality. 

The  Baboquivari  range  is  located  sixty  miles  south  of  Taoson, 
Ariz.  It  is  about  forty  miles  long  and  ten  miles  wide,  and  extendp 
in  a  southwesterly  direction,  the  highest  point  being  Baboquivari 
Peak.  It  is  10,000  feet  above  sea-level.  The  rest  of  the  range  is 
low,  and  has  an  elevation  of  about  6000  feet. 

We  were  camped  in  a  canyon  which  fairly  teemed  with  insect 
life.  The  canyon  was  well  covered  with  vegetation,  and  many 
flowering  trees  and  shrubs,  although  water  was  very  sceizoe. 

RAPTORBS. 

1.  Aqtiila  chryBsetos.    Golden  Eagle. 

Several  eagles  were  seen  soaring  above  the  canyon,  and  near  the 
Bommit  of  the  range. 

2.  Bnteo  albicandatus.    Sennett's  White-tailed  Buzzard. 

This  buzzard  was  seen  frequently  on  the  lower  part  of  the  range. 

3.  Buteo  abbreviatus.    Zone-tailed  Hawk. 

Rather  common  at  the  mouth  of  the  canyon.  A  Mexican  vaquero 
brought  one  to  me  alive.  In  crossing  the  desert  early  in  the 
morning  he  had  seen  the  hawk  sleeping  on  a  mesquit  tree  and 
had  caught  him  alive. 

4.  Accipiter  cooperi.    Cooper's  Hawk. 

Frequently  seen  in  the  canyons.  One  nest  was  found,  the  young  be- 
ing full-grown. 

5.  Falco  spaverinus  deserticola.    Desert  Sparrow  Hawk. 

They  were  common  on  the  edge  of  the  canyons,  and  usually  were 
found  near  the  large  tree  cactus.  They  were  breeding  in  holes 
in  these. 

6.  Megascaps  cineraceus. 

They  were  common;  collected  several  alive  by  placing  an  insect  net 
over  their  hole  in  oak  trees  and  then  hammering  on  the  trees. 

7.  Micropallas  whitneyi.    Elf  Owl. 

They  were  common.  Would  light  in  trees  around  the  camp,  and 
make  their  sharp  little  cry. 

8.  Bubo  virginianus  pacificus.    Western  Homed  Owl. 

Saw  two  in  the  canyon. 

9.  Symium  occidentalis.    Spotted  Owl. 

Saw  three  specimens  in  the  canyon.    They  were  quite  tame. 
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10*    Lopbortys  gambeli.    Gambel's  Partridg^e. 

This  partridge  was  very  common  in  the  cany  one.  There  were  coveys 
in  sight  of  the  camp  at  about  every  hour  of  the  day, 

11.  Zenaidura  macrura.    Mourning  Dove, 

A  few  were  seen. 

12.  Melopelia  leucoptera*     White-winged  Doye. 

They  were  very  common  in  the  canyons.  They  have  a  peculiar  soft 
note  which  reminds  one  of  an  owl's  call. 

13.  Geoccyx  califomicus.    Road- runner,  or  com  eamino,  ae  the  Mexicans 

call  them. 
They  were  very  common  and  very  cvirioua.     Often  when  sitting  down 
they  would  come  within  six  feet  of  me, 

14.  Ooccygus  amerleanus  occiden  talis.    Calif  ornla  Cuckoo. 

Saw  two. 
IB.    Diyobates  acalaris  bandi,    Texas  Woodpecker. 
Secured  only  one  specimen— saw  two, 

16.  Cen turns  uropygialis.    Gila  Woodpecker, 

Were  very  scarce.     Saw  a  few  around  the  cacti, 

17.  Aeronautes  saxatilis.    White-throated  Rock  Swift* 

These  were  3een  in  large  flocks  up  at  the  heads  of  the  large  canyons, 
where  there  were  large,  rocky  cliffs. 

18.  Tyrannua  verticalia,     Arkansas  King  Bird. 

Were  seen  often,  but  were  not  as  plentiful  as  some  of  the  smaller 
species. 

19.  I*yrocephalu3  rubinus  mexicanus,    Vermilion  Flycatcher. 

These  !itt!e  beauties  were  very  common  in  the  canyons.  They  were 
active  and  could  be  seen  at  all  hours  of  the  day  catching  insects 
in  the  trees  and  up  over  the  mesquite  trees. 

20.  Myriarchua  cinerasceus.    Ash-throated  Flycatcher. 

Often  seen. 

21.  Myriarchua  mexicana  magister,    Arizona  Flycatcher, 

Shot  three  specimens. 

22.  Myriarchus  mexicanus.     Mexican  Crested  Flycatcher. 

Took  one  specimen. 

23.  Aphelocoma  aieberi  ari^ona,     Arizona  Pay.  « 

Were  seen  at  rare  intervals  at  the  heads  of  the  deeper  canyons;  were 
not  plentiful 
24*   Corvus  corax  sumatus.    Raven. 

Were  common. 
^.   Lecterns  cucullatus.    Hooded  Oriole. 

Collected  one  pair;  were  not  common. 
26*    Papilo  fuscuamesolencus.    Canyon  Towhee, 

Common  on  the  mesquit, 
27.   Cardinalis  siiperbus,    Airaona  Cardinal 

Often  seen;  secured  one  pair. 
28^    Amphtapiga  hilineata  desertuda.     Desert  Black- throated  Finch. 

The  FringillidBe  were  conspicuous  by  their  absence.  The  above  spe- 
cies and  the  one  mentioned  below  were  the  only  ones  noted. 
Saw  only  one  pair  of  the  Black* throated  sparrow.  They  were  at 
the  mouth  of  a  canyon.     Secured  the  male. 
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29.  Gupodaens  tmntSaoL    CaMton  Finch. 

Were  ntfaer  ftommon  in  tiie  canyon. 
80.  LanreoB  faidovidanos  exeabitoridee.    White-romped  Shrikeu 

Secored  one  specimen;  were  not  *^«»«"mi«, 
8L  .Vbio  beUipasOhie.    Least  Greenlet 

Common  in  the  canyons. 
82.  Aaropams  flaviceps.    Gold  lit 

Secured  the  only  specimen  seen. 
88.   Lophophaneus  wollwecheri.    Bridled  lltmoiise. 

Saw  a  small  nomber  up  on  the  side  of  a  moontain  in  oakf^pnmn 
yon.    Judged  them  to  be  yoong  ones. 
84.  Poli<q»tila  coemlia  obscnnu    Western  Bine-gray  Gnat  Catefaiar. 

Were  &irly  common  in  the  canyons. 
86.  Gatherpes  mexicanos  conspennis.    Speckled  Canyon  Wren* 

Secured  one  specimen  on  cabin  roof.    It  was  the  onljy  < 

86.  Oroscoptes  montanns.    Sage  Thrasher. 

Were  common  on  the  lower  parts  of  the  i 

87.  Bftimns  polyglottos.    Moddng-bhd. 

Were  common  in  the  canyon^. 
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FOOD  HABITS  OF  KANSAS  LIZARDS  AND  BATRACHIANS. 

By  F.  A.  Habtman*  Wichita, 

SINCE  a  lai^e  proportion  of  the  residents  of  EanBas  depend  di- 
rectly upon  the  products  of  the  soil,  any  an  i  mala  which  help 
to  preserve  thea©  products  should  be  of  jgeneral  interest, 

It  ia  reoognized  that  birds  and  animala  which  prey  upon  rodents 
are  of  great  eoonomio  importance.  Some  of  our  birds  give  great 
assistance  to  the  farmer  in  the  destruction  of  vast  numbers  of  in- 
sects. There  are  other  animals  which  offer  a  large  factor  in  this 
destruction  of  insects — the  reptiles  and  batraohians.  Among  the 
reptiles,  the  snakes  do  a  great  deal  of  good  by  feeding  on  ob- 
noxious rodents  and  some  harm  in  the  robbing  of  bird  nests.  The 
turtle  lives  upon  animal  matter,  a  small  part  of  which  oonsists  of 
live  insects;  the  gopher- turtle  eats  some  vegetable  matter.  The  liz- 
ards, of  all  reptiles,  are  strictly  insectivorous,  with  a  very  few  ex- 
ceptions* Neither  aa  loattisome  as  the  snakes,  nor  ae  la^y,  they 
are  look'ed  upon  by  most  people  as  harmless.  There  are  some  peo- 
ple, however,  who  fear  them  as  they  would  a  poisonous  serpent. 
One  need  not  be  alarmed  at  sight  of  any  of  the  Kansas  species, 
for  they  are  all  harmless.  They  are,  moreover,  very  usefuL  The 
writer  has  collected  data  concerning  a  few  of  the  more  common 
species. 

ffolhrookia  niaculata,  a  squat,  stubby-headed,  little  fellow,  com- 
mon in  sandy  regions,  eepecially  in  the  sand. hills  sparsely  covered 
with  vegetation,  lives  upon  grasshoppers  and  small  beetles.  The 
stomachs  of  three  specimens  collected  in  Graham  county  contained 
small  beetles  and  a  grasshopper  nymph,  tiixty  of  these  little  fel- 
lows were  kept  in  captivity  for  a  few  months*  They  thrived  on 
grasshopper  nymphs.  Grasshoppers  which  showed  no  signs  of 
life  when  put  into  the  lizard  cage  were  never  touched.  But  as 
soon  as  a  grasshopper  would  move  one  of  the  lizards  would  creep 
quietly  up  to  within  an  inch  or  two,  turn  his  head  quizzically  then 
suddenly  grab  the  unsuspecting  victim  and  jerk  his  bead  from  side 
to  side  in  swallowing  it. 

There  is  a  brown,  medium-sized,  sharp-scaled  lizard  {Seeloporus 
utidulatus)  that  abounds  in  sandy  regions  which  are  covered  with 
cactus,  weeds,  or  scraggy  brush.  It  is  found  especially  along  the 
banks  of  streams.  The  examination  of  five  individuals  showed  that 
they  had  eaten  grasshoppers  (  mostly  nymphs),  ground- beetles,  and 
"15 
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leaC-boppers.  These  lizards  are  often  found  climbing  weeds  or 
brueh.  One  of  this  Bpeciei  was  observed  clinging  to  an  old  aun. 
flower  stalk  three  feet  from  the  ground.  In  color  the  lizard  mimicked 
the  weed  so  perfectly  that  it  wonld  eecape  ordinarj  notice*  It 
WHB,  no  doabt,  lurking  there  for  the  purpose  of  catching  losectB. 

The  Horned  toad  {Phrynosoma  mrnutum)  examined  bad  eataa 
a  great  number  of  small  beetles.  Thia  epeoiea  m  not  as  oommon  in 
Kansas  as  it  was  formerly. 

The  Glass  snake  ( Ophuaurus  vsntralu),  on  account  of  its  size, 
eats  as  much  as  aome  of  our  snakes,  A  specimen  collected  at  Law- 
rence contained  three  large  grasshoppers,  one  cricket,  and  one  large 
caterpillar. 

The  Long-tailed  awift  {CnBmidaphorus  sexlinsatus)  can  ran 
with  such  speed  that  no  insect  oan  escape  it,  except  by  flight. 
Even  the  wary  tiger-beetle  does  not  escape.  This  lizard  is  very 
long  and  slender  and  runs  as  quick  as  a  flash.  It  abounds  in 
grassy,  sandy  regions.  It  lives  upon  gra&ehoppers,  coekroficbae, 
tiger  beetles,  and  other  beetles, 

Eumeces  obsoUtus,  the  common  scink,  a  large,  powerful,  smooth- 
scaled  lizard,  will  tackle  animals  as  large  as  itself.  One  of  these, 
kept  in  captivity  with  eoroe  snakes,  attempted  to  kill  a  Spreading 
adder  by  seizing  it  by  the  neck  and  shaking  it.  The  adder  was  a 
ffoot  long.  The  two  were  separated  after  the  process  had  gone  on 
for  a  time.  This  specimen  was  put  in  a  cage  with  a  yonng  Col- 
lared lizard  {  Crotaphytus  collaris)  about  three  inches  long.  In  a 
few  days  the  cage  was  opened  and  nothing  but  a  few  mutilated 
bones  of  the  smaller  lizard  were  to  be  found.  The  seine  had  evi- 
dently devoured  the  little  fellow  and  ejected  the  bones,  Thifl 
Bpecies  is  found  under  rocks  on  rocky  hillsides.  The  stomach  ex- 
amined contained  large  grasshoppers  and  crickets.  One  specimen, 
in  addition  to  this  menu,  had  eaten  a  large  ground-spider. 

Eumeces  guttulaius,  the  Blue-tailed  scinkp  in  form  very  much 
as  the  above  but  hardly  more  than  three  inches  long  and  of  a  blu- 
ish-black color;  hides  under  rocks.  A  pretty  little  feUow,  not  so 
repulsive  as  his  close  relative,  obmletua^  he  darts  among  the  rooks 
with  such  agility  that  he  is  caught  with  great  difficulty.  The 
stomach  of  a  single  specimen  contained  a  fly,  a  spider,  two  leaf- 
hoppers,  and  a  cricket  Two  specimens  kept  in  captivity  at©  flies 
and  gTasshoppers  with  avidity.  Five  specimens  of  Scehporus  un- 
^dulatns  were  placed  in  the  same  cage  with  them.  Three  of  these 
T€(|B  young,  varying  in  size  from  three- f on  rtha  of  an  inch  to  mn 
inch  and  one-half  in  length.     In  a  few  days  no  trace  of  the  young 
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ones  ooald  be  found.  A  little  later  one  of  the  old  ones  was  ob* 
served  to  be  crawling  about  merely  by  the  use  of  bie  front  legs,  hia 
hind  legs  apparently  useless  from  some  injury.  A  few  days  later  a 
Blue-tailed  sciok  was  caught  in  the  act  of  shaking  a  Seeloporua  by 
the  back  of  the  neck.  The  Sceloporns  was  fully  as  large  as  the 
scink.  On  examining  his  hind  legs  they  were  fonnd  to  have  been 
chewed  and  the  bones  broken.  This  shows  how  aggressive  and 
warlike  these  little  eoincs  are. 

So  we  find  tliat  lizards  live  upon  grasshoppers,  orickete,  and 
beetles,  all  harmful  insects,  with  a  possible  exception  of  a  few  of 
the  beetles. 

Among  the  batrachians  we  find  a  greater  range  of  diet,  but  on 
the  whole  it  consists  of  insects.  ' 

Amhlystoma  tigrinmti  or  Mud  puppy,  the  common  salamander, 
is  found  in  ponds,  and  naturally  lives  on  water  insects,  although 
occasional  land  forms  are  eaten.  Of  three  larvce,  the  stomachs  con- 
tained, respectively,  four,  seven  and  two  water- boatmen;  in  an 
adult  form  one  ground- beetle  was  found.  In  another  the  stomach 
was  distended  with  mud. 

To  the  common  toad  (  Bujo  lentiginoses  americanus)  we  owe 
a  great  deal  for  its  vast  destruction  of  insects.  They  begin  their 
useful  work  as  soon  as  they  leave  the  tadpole  stage,  and  have  no 
choice  in  the  kind  of  insects  or  vermin  they  eat.  They  are,  in  ad- 
dition, great  gormands.  Toads  eat  mostly  at  night  or  in  the  twi- 
light. Street  lights  are  their  favorite  rendezvous.  Great  numbers 
often  congregate  in  these  places*  In  Kansas  City  fifty  toads  were 
counted  under  one  light  at  one  time<  They  will  run  in  numbers 
from  two  to  as  many  dozen  under  a  single  light.  The  young  ones 
are  to  be  found  in  swampy  places  or  near  ponds.  Three  young 
specimens  oollected  in  Graham  county,  about  three- fourths  of  an 
inch  in  length,  contained  as  follows :  Twelve  ants  and  twelve  small 
beetles,  twenty-eight  ants  and  three  small  beetles,  twenty  ants  and 
one  beetle.  A  specimen  seven-sixteenths  of  an  inch  long  con- 
tained nine  snapping-beetles.  A  specimen  one  and  four>tenth6 
inches  long  contained  four  medium-sized  ground-beetles.  Two 
adults  had  eaten  as  follows:  The  first,  one  large  Scolope?idru,  four 
enont*beetles,  one  moth,  and  one  ground- beetle ;  the  second,  ten 
May-heetles,  three  snout- beetles^  and  two  ground -beetles.  Spiders 
and  phasmids  have  also  been  found  in  the  stomach  of  this  species, 

A  number  of  toads  were  collected  from  three  lights  at  Kansae 
City  at  nine  o'clock  p.  M,  on  June  9,  The  toads  bad  not  been  away 
from  their  retreats  more  than  an  hour  or  two.    From  among  this 
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number  eleven  were  taken  at  Tandom.  and  the  eon  ten  ta  of  their 
BtomacliB  examined*  The  following  kindB  of  ineeets  were  found: 
CinnindelidEe,  groiind>beettee,  crickets,  snapping- beetles,  leaf-bop- 
p^ra,  ante,  H&lostoma,  LachnastBrtia,  ^assboppers,  tumblebngs^ 
Lumpyridfe»  and  carrion  beetles.  The  specimen  that  had  bad  the 
largest  meal  contained  sixty  beetles,  three  leaf*  hoppers,  and  thre«^ 
ants.  No  telling  how  much  would  have  been  eaten  in  a  few  mo 
boura. 

Bm/o  eognatu8,  a  smaller  species,  colored  with  a  brighter  pat- 
tern, and  having  diverging  occipital  cresta,  haa  practically  the  same 
food  habits.  The  specimens  examined  contained  anout- beetles  and 
dHng-beeties.  , 

Among  the  tailless  batraobians  one  of  the  most  interesting  is  the 
little  crioket-frog,  Acris  gryllug.    They  abound  in  swamp  streami 
and  roadside  pools.     They  are  of  a  dark  color,  and  many  of  thenij 
arti  marked  on  the  back  by  a   rusty-red   triangle.     Out  of   sevea* 
specimens  examined  from  different  parts  of  the  state,  the  following 
were    taken :    Ants,  a    caterpillar,   lady-bugs,  snapping- beetles,  a 
spider,  one  small  crayfish,  and  small  beetles  unidentified.     For  their 
size,  they  eat  a  fair  quantit}^  of  insects,  and,  on  account  of  thew 
number,  in  some  localities,  they  help  oonsiderebly  in  inject  de*»J 
struct  ion.     Several  specimens  of  Hyla  versic&hr,  the  common  I 
frog,  failed  to  show  any  evidence  of  a  meal.     A  specimen  collected 
by  Mr.  Crevectinir  at  Onaga  contained  one  small  cricket     It  ma;  ; 
be  that  some  of  these  specimens  had  not  had  a  chance  to  eat,  beoaii 
I  hey  were  collected  in  the  springs  before  insects  were  very  aclive« 
Th««e  small  fitigs  live  amongst  vegetation,  and   undoubtedly  doj 
ecKHe  good. 

Belonging  to  the  family  Hylidie  is  another  rather  common  frog, 
I)i6  Striped  bush-frog,  CkaropMlu^  triseriaiu^^  seldom  seen  in  the  j 
ftumiii^^r,  but  common  about  pools  of  water  in  the  spawning  seadoiu^ 
This  is  a  small  frog,  about  the  sise  of  a  cricket-frog,  and  has  three 
promio^at  stripes  ruoDing  down  the  bacL     Four  very  young  speei- 
ili#iK8  had  eaten,  as  shown  by  their  stomach  contents,  aig»  and  ants. 
Out  of  four  adults  cx^lleeted  in  the  spawning  seasoOf  two  bad 
OQlluiig,  while  Ihe  otlier  two  had  eaten  a  spider  apieoa     Tbeee^ 
fitigB  during  the  summer  probably  live  upon  the  same  kiibd  of  food 
fts  their  km,  Ibe  Sifim^  htmmm  Ibey  Un  ia  the  suae  habitats 

Tli«  laigttGfeiM  bnOfrDg  {Bmnm  emiHii^ma)  is  quite  an  Mter  ml 
timmi  Fion  tlit  ^^kaomth  of  oDe  of  ibtm  m  full  gT\>wn  spairx^v  ns 
%§km.  YoQiig  €|imiii^iis  ol  lli«9f>  spuedm  oootalned  remaiiis  dti 
WTit—  ^--  t^as  mnA  gruand-bec^tlm,     A  mxk^  wpmimmn  of  jR^ 
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areolata  circulosa,  collected  on  the  Wakarusa  bottoms  near  Law- 
rence, contained  two  good-sized  crayfish.  These  bottoms  afford  a 
place  for  a  good  many  crayfish  to  dig  their  burrows.  Evidently 
this  frog  had  been  living  at  their  expense.  When  caught  he  had 
taken  refuge  in  a  crayfish  hole.  The  markings  are  very  striking, 
and  distinguish  it  easily  from  the  common  spotted  frog.  It  is  cov- 
ered with  large,  black,  circular  blotches.  It  seems  to  be  quite  rare 
in  Kansas. 

The  commonest  of  all  frogs,  Maria  virescens  hrachycephala^  is 
probably  very  useful  as  an  insect  destroyer.  However  it  does  not 
equal  the  common  toad.  The  stomachs  of  this  species  which  were 
examined  yielded  the  following  miscellaneous  food  materials: 
Beetles,  grasshoppers,  crickets,  a  worm,  water-snails,  myriapods, 
and  one  solpugid.  Both  the  young  and  adults  were  examined.  In 
quantity  of  material  they  fall  far  below  the  toad.  The  tadpoles  of 
both  toads  and  frogs  live  upon  vegetable  matter. 

Among  the  lizards  and  batraohians  the  toad  stands  far  above 
any  other  member  in  the  number  and  quantity  of  insects  destroyed. 
On  the  other  hand,  taking  the  groups  as  a  whole,  the  batrachians 
are  outclassed  by  the  lizards  as  insect  destroyers*  Vast  numbers 
are  destroyed  by  them  every  summer.  One  cannot  really  estimate 
the  value  of  these  small  animals. 
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CERTAIN  CONDITIONS  TO  BE  MET  BY  THE  INSECT 
COLLECTOR,  PARTICaLARLY  THE  AMATEUR. 

Br  Rlikrt  3.  Tuckkb.  NtyMtttn  Auktant  in  Syitcn^tic  EntcniiolosT,  Um^*erailT  off 

Ahh  phftues  of  work  with  inaectg  hold  a  faeoin&tioti  to  the  true 
eritoFDologist.  The  more  difficult  the  part  the  more  absorb- 
ing it  btintJinefl,  but  the  roost  enjoyable  feature  lies  in  the  coUecting. 
Only  ft  flirnple  outfit  is  needed  for  collecting  purposes — a  net  and 
a  cuuplii  nf  poison  bottles  are  Uflually  euffioient — though  a  few  other 
thirjKH  which  can  bw  carried  without  trouble  will  prove  useful  at 
tiriH'N,  Provided  with  such  light  bat  effective  equipment,  what 
pleasure  awiiits  the  collector  who  is  free  to  rove  as  he  wills  through 
Seldit  and  woodland,  along  streams  and  shores,  or  on  mountain  or 
plain^  in  search  of  co%'eted  insect  specimens.  While  some  placeB 
arc  to  bf^  preferred  above  others  in  yielding  results,  yet,  for  such  a 
m&tter,  multitudes  of  diflferent  forms  which  appear  during  the 
warm  months  of  the  year  generally  abound  close  to  one's  own 
home,  whetlier  situated  in  town  or  country.  Therefore,  the  ocl- 
Uictur  can  Had  much  to  inteaest  him,  raady  at  hand  in  moet  caaes, 
wlierever  he  happens  to  be* 

Many  |n*rsQns  who  cherish  a  fondness  for  nature  study  are  busily 
engftgod  by  day  in  ordinary  vocations,  but  still  no  exouBe  should  h^ 
mnde  for  want  of  time  to  oollect  and  study  inseots,  to  some  extent, 
if  desired,  when  holidays,  vacations  and  various  odd  periods  of 
leisure  allow  valuable  opportunities,  even  if  only  a  few  minules  at 
a  time.  Besidt^s,  entomology  as  a  field  for  investigation  has  an 
advautugi^  iiver  other  branches  of  natural  history  on  account  of  the 
great  number  of  insects  which  By  at  nigbt*  thus  permitting  the 
cxiUection  of  specimens  after  daylight  has  fled.  This  privtl^e, 
which  is  most  munificently  afforded  on  summer  evenings,  pfoffers 
a  d«dlghtful  as  well  as  instructive  diversion  from  one's  dally  work. 

The  constaol  aooumulation  of  specimens,  little  by  little  perhape, 
lipro  Htid  lh«ftre^by  day  or  by  night  oolleollng,  will  soon  reacli  pro- 
parttoiis  of  which  the  amateur  collector  may  justly  be  piotid.  In 
opile  of  all  diffioultiea  to  be  encountered  in  ooUecting^  the  atnalear 
btoomea  aaoujred  that  ample  ^returns  will  compensate  neuiy  ev^ry 
ttfort  eicpeiided.  Then  an  intenfeting  lUeplaj  of  material  will  in- 
vile  tttiAy,  pmvided  the  collector  has  exercised  good  judgment  and 
pmctic^^  in  his  efforts.    His  wof k»  however,  is  not  p^ed  witiioiil 
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cmreful  and  proper  mounting  of  Bp^cimens,  nor  oomplete  without 
explioit  data, 

Every  definite  locality  that  ia  given  (or  the  capture  of  a  specieB 
is  important  in  defining  the  extent  of  territory  in  which  that  spe- 
ciee  oocure,  and  such  references,  however  local  they  may  sometimes 
be,  assist,  often  appreciably,  in  extending  our  knowledge  of  geo- 
graphical  distribution  and  in  fixing  the  limits  of  their  life  zonee. 
Next  in  value  to  the  record  of  the  locality  in  which  an  insect  was 
taken  was  the  date  uf  capture;  without  these  two  most  important 
particulars,  the  specimeQS  are  almost  worthless.  On  the  other 
hand,  the  records  of  further  particulars  learned  from  observation 
and  experience,  will  reader  a  coileo tor's  attainment  of  high  soien- 
tific  value. 

The  designation  of  captures  made  at  night  from  those  made  in 
daytime  seldom  receives  adequate  attention,  since  far  too  little 
heed  is  given  to  the  use  of  dietincUve  pin  labels  on  which  the  data 
should  be  written  or  printed,  The  addition  of  the  words  i**  twi- 
light," **  at  night,"  and  *'at  electric  light,'*  on  day  labels,  will 
answer  most  requirements  for  night  collecting. 

The  triumph  that  affords  the  greatest  satisfaction  in  the  accom- 
plishment of  something  worthy  of  commendation  is  mohieved  in 
the  face  of  difficulties*  Oircumstancee  are  frequently  c5outrary  to 
one's  wishes;  still  a  person  need  not  be  dismayed  by  iDterruptions 
nor  deterred  from  a  worthy  purpose  by  unavoidable  delays.  ^Col- 
lecting can  go  on  even  if  the  work  of  determination  lags.  Portions 
of  my  own  ooUeotions  have  been  held  fully  fifteen  years  before  the 
speoixuene  were  thoroughly  identified. 

A  considerable  extent  of  the  systematic  work  in  entomology  lies 
beyond  the  skill,  if  not  the  time  and  facilitiee,  of  even  the  most  ex- 
perieoced  collector.  But  such  difficulties,  which  especially  face 
the  amateur,  are  largely  overcome  through  the  generous  assistance 
of  Bpecialists,  who  generally  desire,  in  fact  of ttimes  request,  selected 
material  for  research  study.  By  taking  advantages  of  these  privi- 
legeSi  undetermined  material  may  finally  receive  satisfactory  atten- 
tion. Without  such  recourse,  the  collector  would  be  seriously 
hampered  and  likely  refuse  to  collect  or  at  least  to  save  specimens 
which  be  could  not  readily  identify  himself  within  the  limitation 
of  his  own  resources.  On  account  of  the  immense  number  of  dif- 
fereut  forms  of  insect  life,  the  specific  or  individual  'recognition  of 
every  kind  of  insect  surpasses  the  ability  of  auylone  person,  Even 
specialization  in  a  restricted  group  alone  entails  slow  progress 
towards  perfect  identification  of  species.     The  interests  of  entomo- 
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logical  soienoe  require  the  furtheranoe  of  mutual  relations  between 
colleotor  and  researoh  worker,  since  one  needs  the  other's  help. 
In  exchange  for  his  duplicate  specimens  sent  to  one  or  more  ao- 
thorities,  the  collector  learns  the  names  of  the  species,  or  perhaps 
a  greater  part  of  them,  when  reported  upon,  which  service,  together 
with  his  collecting  records,  places  him  in  possession  of  a  fond  of 
scientific  information  that  might  ultimately  be  embodied  in  respect- 
able lists  for  publication. 
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ADDITIONS  TO  THE  LIST  OF  KANSAS  COLEOPTERA 

FOR  1906. 

T^HE  following  list  of  sixty  Bpecies  of  KBneas  Coleoptera  have,  eo 
^  far  as  I  know,  never  been  pabtished  in  any  of  the  various  Kan« 
mB  liete.  Those  epecies  followed  by  the  names,  Leconte,  Horn  and 
Smith  are  reoorde  from  Eansas  by  these  authors  in  their  mono- 
graphic  treatment  of  the  varions  families  and  genera  of  Coleoptera, 
but  I  believe  have  not  been  taken  by  local  colleotore, 

The  species  from  Douglas  county  are  from  the  records  of  Prof. 
F,  H,  Snow;  those  from  Onaga  have  been  reported  by  F.  F. 
Creveccsur ;  and  the  other  localities,  with  one  or  two  exceptions, 
refer  to  my  own  colleating. 

In  the  list  for  1905^  published  in  part  I  of  volume  XX,  a  few 
errors  occur,  aa  follows:  Bost?*ychus  carnutug  is  probably  Euro- 
pean ;  Cartodera  argus  Fall  should  be  C*  argus  Beitt ;  Oligomerus 
aliematua  Lee.  should  be  0.  alternana ;  Petalium  seriaium  Leo, 
should  be  P.  aeriatum  Fall;  Cfitarama  corifaaus  should  read  G. 
confuaumj  and  C  nigHtulum  Fall  should  be  V.  nigritulum  Lee* 

Thankfi  are  due  Mr.  H.  0.  Fall,  of  Pasadena,  Cal.,  for  many  of 
the  determinations. 

2Bd  Gicindela  lO-notata  Say*    Douglas  county,  1  specimen, 

Notiophilus  novemstriatus   L«c,     B€n«dict,  Wilson   county;  1   speci- 
men. 

218  Paaimtchus  punctulatus  Hald,    Onaga;  occurs  oceaaionally. 
293  Ardistomis  puncticollia  Putz.    Galena;  collected  by  Ebb  Crum. 
9252  Bembidium  poatfaac latum  Ham,     Douglas  county* 

robuaticoUe  Hayw, 
547  Pteroatichua  relictus  Newm.    Douglas  county* 
567  convex! collia  Say.    On^a, 

617  Evarthnia  heros  Say.    Wilson  county. 
623  Amara  avida  Say.    Wilaon  county. 
736  Badister  elegans  Lee.     Douglaa  county, 
800a  Platynua  subsericeus  Lee.     (Leconte)* 
922  Callida  decora  Fab.    Douglaa  county^ 
027  Phitophuga  amcena  Lee.    Douglas  county. 
1D68  Diacoderua  impotena  Lee*    Sahna^ 
1073  Stenomorphus  ruflpea  Lee.     McPherson  and  Topeka* 
Aleochara  kanaana  Csy.     Douglas  county. 
Aleochara  elUpsicoUia  Gey,     Douglas  county. 
2093  Aeylophonia  pratensia  Lee*  (Leconte)* 

Trichiusa  atra  Cay.    McPherson;  aeveral  specimena. 
Gyrohypnus  melanopa  Csy. 
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2426  Stenos  dispar  Csy.    Topeka. 
2895  Triga  picipennis  Lee.  (Leconte). 

ScymnuB  biaignatus.     Medora;  1  specimen. 
89d2  Eacinetus  morio  Lee.    Onaga. 
4876  Limoniua  ornatipennia  Lee.    Douglas  county. 
4662  Chrjrsobothris  seneola  Lee.  (Horn). 
4720  Agrilus  arcuatus  Say  (Horn). 
4720  torquatus  Lee.,  var.   (Horn). 

4746  imbellis  Cr.    Medora;  1  specimen. 

6202  Hydnocera  pedalis  Lee.    Belvidere;  one  specimen. 

Catorama  triviale  Fall.    McPherson;  one  specimen,  taken  in  June  by 
sweping  grass, 
borsele  Lee.    Medora;  one  specimen,  by  sweeping  grass. 
6719  Diplotaxis  truncatula  Lee  (Horn). 
6736  innoxia  Lee.  (Horn). 

6887  Anomola  cavif rons  Lee.    Rooks  county,  Gove  county,  and  westward. 

ludovieiana  Seh.    Central  Ka^as,  eastward* 
6006  Phyroatodes  deeussatus  Lee    Wilson  county. 
6008  Callidium  antennatum  Newm.    Central  Kansas;   imported  in  pine 

lumber. 
6398  €roes  debilis  Lee.    Leavenworth  county. 
6463  Pogonocherus  mixtus  Hald.  (Leconte). 

Saxinis  knausii  Seh.    Belvidere  and  Englewood. 
6601  Chlamys  plicata  Fab.    (Central  Kansas. 
6616  Crytocephalus  binominis  Newm.  (Leconte). 
6844  Phyllodeeta  vulgatissima  Linn.    Central  Kansas, 

Epitrax  numeralis  Drury.    McPherson;  May  and  June;  several  speci- 
mens, by  sweeping  grass  and  plants. 
7073  Odontota  collaris  Say.    Onaga. 
7719  Salpingus  tibialis  Lee  (Leconte). 

Mordellistena,  n.  sp.    One  specimen;  McPherson;  June. 

Xylophilus,  n.  sp.    One  specimen;  Belvidere;  June. 
.  8013  Nomaspis  parvula  Hald.  (Horn). 
8378  Apion  cribicolle  Lee.  (Smith). 
8413  ertemum  Smith  (Smith). 

8416  extensum  Smith  (Smith). 

8422  confertum  Smith  (Smith). 

8424  xnigrum  Hbst,  (Smith). 

8674  Endalus  punctatus  Lee    Medora;  one  specimen;  June;  sweeping  grass. 

Onychobarris  n.  sp.,  near  millepora  Csy.     Belvidere. 
9038  Phlceophagus  minor  Horn.     One  specimen;  Onaga. 
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NOISE  :  ITS  RELATION  TO  HEALTH,  DISEASE,  AND 
LONGEVITY. 

Br  J.  U.  McWbarf,  11  D.,  OttAwm. 

T^HIS  qaestion  has  never  received  a  fair  consideration  at  the  hands 
-^    of  science  nor  of  the  medical  profession;  we  are  therefore 
unable  to  give  as  complete  stains  of  things  as  might  be  hoped  for 
or  desired. 

The  gravity  of  the  question  necessarily  demaodB  a  thorough, 
scientific  investigation  of  all  points  pertaining  thereto.  In  our 
mad  rush  for  wealth,  we  forget  that  health,  life,  in  fact,  everything, 
inuBt  be  sacrificed.  Are  we  to  be  classed  with  the  *' heathen 
Chinee,"  the  man  who  has  educated  himself  up  to  a  condition  of 
stolid  indifference  at  the  sacrifice  of  a  human  life?  He  looks  at 
his  brother  as  he  sinks  beneath  the  wave  and  never  eiLerts  a  muscle 
nor  expresses  a  word  of  sorrow  or  regret;  the  environments  do  not 
touch  a  chord  of  sympathy,  and  in  all  probability  are  never  re- 
called. 

Not  many  years  ago  a  poor,  deluded,  foolish  fellow  conceived 
the  idea  that  he  preferred  to  live  in  New  York  or  not  to  exist  at  all. 
The  noise  of  the  great  city  he  could  not  endure,  especially  ths  ear* 
apUtting  noise  produced  by  the  bells  of  a  neighboring  church;  he 
therefore  sought  relief  by  oommitting  suicide.  This  is  an  indi- 
vidnal  case,  and  yet  there  are  thousands  of  cases  to-day  where  people 
are  made  ill,  or  are  committing  slow  but  sure  enicidei  as  a  result  of 
useless  noises. 

Noise  must  be  classed  as  a  great  factor  or  element  as  a  non-pro. 
ducer  of  health.  This  being  true,  it  is  of  necessity  important, 
from  a  medical  standpoint.  Every  scientific  man,  and  especially 
every  medical  man,  should  have  a  word  to  say  and  a  duty  to  per- 
form along  this  line.  If  we  study  this  question  from  a  phyiiolog- 
ical  standpoint,  we  are  forced  to  admit  that  rest  is  essential  to 
health  and  longevity.  This  being  true,  over  or  persistent  stimula- 
tion of  an  organ  or  a  set  of  organs  must  necessarily  be  pathogenic. 
The  greater  the  tension  of  the  machinery  in  action^  the  less  the 
durability.  Herbert  Spencer,  it  is  said,  used  a  mechanical  con- 
trivance and  plugged  up  the  auditory  canals,  thus  securing  relief 
from  noise.  Such  action  is  not  c^ommendable,  yet  we  are  forced  to 
admit  that  the  relief  would  be  a  happy  combination  of  circum- 
stances. 
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There  may  be,  stored  away  in  the  brain  of  eom©  aurist  of  to-day, 
a  healtby  and  pracUcai  method  wbereby  oae  oould^  at  will,  shtit  oat 
all  anweloome  souod ;  euob  ioventive  geoiafi  would  be  a  great  bene- 
factor to  humanity.  Should  we  consider  our  queetioa  socioIogioaUy,. 
certain  factors  confront  us.  There  is  an  unrecoguiztddutj^aaregaidi 
noiee,  tbat  rests  upon  a  physiological  and  esthetic  basis.  Perf octioii 
in  any  organization  demands  delicacy  and  accuracy  of  response  to  a 
physiological  stimulus;  whatever  retards  or  prevents  this  must  b& 
antagonistic  to  the  welfare  of  society  and  to  its  progress.  This  is 
a  brutal,  noise- making  period,  prolific  of  results.  The  ceaseless 
bruiaing  of  the  mind  and  destruction  of  the  nervous  system  tend 
to  produce  disease  and  shorten  the  natural  duration  of  life*  The 
auditory  or  nervous  mechanism  with  which  it  is  connected  must 
be  blunted  in  sensitiveness,  crushed,  and  stupefied,  or  a  patbolog* 
ioal  result  will  follow. 

Imperatively  the  people  are  divisible  into  two  classes:  First, 
those  whose  nervous  syeteme  and  minds  are  becoming  mechanicaU 
ized,  anesthetized^  and  brutalized;  second,  those  who,  having  failed 
to  kill  sense  and  mentality,  have  developed  diseased  reaction. 

From  this  hypothesis  we  anive  at  the  following  conclusion: 
That  noise  may  be  considered  an  agency  which  produce©  one  of 
two  conditions— a  sickly  or  a  savage  individuah  Civilization  to- 
day is  bearing  upon  its  bosom  a  self^poison,  the  result  of  which 
will  be  its  own  downfall ;  there  will  be  a  loss  of  refinement  and 
delicacy  of  the  senseSi  and  this  will  produce  a  retrograde  movement 
toward  barbarism.  Should  this  condition  prevail  with  us,  then  of 
a  necessity  we  are  becoming  neurotic,  hysteric,  and  neuresthenio. 
Society  will  then  progress  toward  a  crowd  of  the  mentally  stupid 
or  the  byperesthetically  morbid.  Social  amusement  to-day  is  but 
a  game  of  battering  and  spurring,  jaded  and  blunted  senses,  or  at 
least  ministering  to  sense  diseases.    ^ 

The  medical  profession,  taken  in  its  narrowest  sense,  is  bound 
to  reduce  the  amount  of  noise-making,  for  noise  not  only  engenders 
diaease,  but  prevents  its  cure  and  hastens  to  a  final  termination. 
Statistics  corroborate  this  statement,  It  is  authentically  stated 
that  in  the  city  of  Philadelphia  there  are  upward  of  4000  needless 
deaths,  and  8000  were  made  ill  each  year  from  purely  unnecessary 
noiaeB.  What  may  be  true  of  Philadelphia  is  an  a^om  in  regard 
to  other  large  cities;  while  it  ie  impossible  to  secure  exact  data 
upon  the  points  in  question,  there  is  a  degree  of  certainty  in  the 
hypothesis  taken.  Many  of  the  sick  are  kept  in  their  homes,  while 
others  are  cared  for  in  hospitals,  that,  unfortunately,  are  too  often 
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located  in  the  most  densely  populated  portions  of  the  city;  io  either 
case,  noiee  may  be  the  disturbing  factor;  The  sick  must  seek  seclu- 
BiOD,  and  quiet  should  be  their  environment.  Every  intelligent 
physician  is  cognizant  of  the  fact  that  quiet  is  essential  in  the 
sick- room.  He  fully  nnderstanda  that  noise  has  been  the  baneful 
influence  —  the  destructive  factor — many  times  hindering  his  efforts 
to  cure. 

We  are  a  reckless  people  in  the  produotion  of  unnecessary  noise, 
Not  satisfied  with  what  can  be  accomplished  during  the  day,  this 
disturbance  is  kept  up  long  into  the  night,  in  many  cases  during 
the  entire  sleeping  houra  Night  is  frequently  made  hideous  with 
drunken  brawls,  whistles  of  locomotive-engines,  street-car  whistles 
or  bells,  laying  of  railway  -tracks,  the  paving  of  streets,  etc.  In 
many  instances  this  work  is  necessary  only  for  the  advantage  and 
profit  of  mercenary  corporations,  and  yet  the  authorities  have  no 
poweti  and,  should  they  possess  it,  they  will  not  make  an  effort  to 
repress  the  evil.  Being  a  freedom-loving  people,  we  submit  to  this 
tyrannical  master  who  knows  no  race  nor  condition ;  the  monotonous 
grindiog  goes  on ;  one  or  a  comparatively  few  are  benefited,  while 
a  thousand  are  tortured  and  outraged  by  this  bedlam.  It  is  claimed 
that  ten  per  cent,  of  the  people  go  to  church ;  then  why  annoy  the 
other  ninety  per  cent,  with  the  sound  of  bells  which  are  rung  only 
for  notification  ?  Has  the  ninety  per  cent,  no  rights  that  should 
be  respected  ?  Have  not  the  sick  rights  that  should  be  recognized  ? 
The  milkman,  the  cartman,  the  pedler,  the  hawker,  the  ragman, 
and,  last  but  not  least,  the  girl  who  splits  her  throat  warbling,  all 
bawl  and  howl  with  such  a  degree  of  hideousness  that  they  can  be 
heard  from  one  to  several  blocks  eway.  Do  you  wonder  that  the 
nervous  system  is  broken  and  the  individual  driven  to  desperation 
or  self-destrnction  ?  We  are  a  fast  people,  living  in  a  fast  age, 
rushing  forward  in  mad  frenzy  toward  dissolution  or  a  premature 
old  age. 

Noises  should  be  classified  as  neoeesary,  partially  necessary,  and 
totally  snperfiuous.  If  considered  upon  the  plan  of  e^iclusion  of  the 
latter,  we  would  get  rid  of  at  least  seventy-five  per  cent,  of  all  noiseB. 
Thifi  work  is  in  harmony  with  an  advanced  public  welfare,  and  we 
should  have  an  organization  to  be  known  as  "The  Association  for 
the  Public  Good,"  the  duty  of  which  is  to  see  that  all  loafling 
rowdies,  howlers,  whistle-blowers,  bell-ringers  and  song- war  biers  be 
hushed. 

The  block,  cobblestone  and  brick  pavements  are  noise  produc- 
ers; also  a  prolific  source  for  the  culture  of  filth  and  disease  germs; 
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they  should  be  abandoned  and  in  their  stead  the  asphalt  payement, 
whioh  can  be  flushed  and  kept  sanitary,  shoald  be  used. 

The  character  and  civilization  of  any  country  are  determined  by 
the  amount  of  unnecessary  noise  it  endures.  If  noise  is  considered 
only  as  a  discomfort,  and  not  antagonistic  to  our  physical  well-being, 
we  need  not  expect  any  action  to  be  taken  as  a  preventive,  bat  just 
as  soon  as  this  nuisance  is  unmasked  by  the  searchlight  of  a  perfect 
investigation,  prompt  action  will  be  taken,  and  it  will  oease  to  be  a 
menace  to  health,  disease,  and  longevity. 
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DANCES  OF  THE  JEBIEZ  PUEBLO  INDIANS. 

By  Ai^ERT  B.  RJSAGAM»  Mora,  Wash. 

'^f^HE  Jemez  pueblo  lodians  are  a  aetnicivilized  tribe  reaiding 
■^  in  the  north westera  part  of  New  Mexico,  about  eiity  mites 
eoutbweat  of  Santa  Fe  and  fifty  miles  north  of  Albuquerque* 
They,  like  their  pueblo  neighbored  differ  in  many  oharacteriBtios 
from  the  nomadic  tribes,  devoting  their  attention  principally  to  the 
cultivation  of  the  soil  and  the  raising  of  stock.  They  live  in 
bouaes  built  of  stone  or  sun-dried  brick. 

They  have  a  division  of  labor,  the  women  doing  the  house 
work,  the  men  the  work  in  the  fields. 

Their  civilization  dates  back  to  a  period  anterior  to  the  arrival 
of  the  Spaniards;  and,  owing  to  their  isolation  and  manner  of  liv- 
ing, they  still  retain  their  ancient  language,  oostoms,  superstitions, 
and  religion,  though  all  of  them  talk  the  Mexican  language  and  are 
adherents  of  the  holy  Roman  Catholic  church* 

These  Indians  are  religioua  in  the  extreme;  every  move,  every 
voluntary  act,  even  the  smoking  of  a  cigarette,  is  performed  with 
some  religious  end  in  view.  They  are  worshipers  of  nature,  and 
they  endow  each  object  with  its  counterpart  spirit.  The  sun,  moon, 
stars,  clouds,  lightning,  rainbow  and  snake  are  their  chief  objects 
of  worship.  Symbols  of  these  objects  of  worship  are  painted  on  their 
dancing  regalia  and  in  their  dwellings,  secret  apartmenta,  and  re- 
ligious halls.  In  front  of  these  symbols  they  pray  and  sprinkle 
oom-poUen  or  meal,  usually  morning,  noon,  and  evening,  they  be- 
lieving that  the  symbols  have  the  power  to  carry  the  prayers  of 
the  children  of  men  to  the  deities  they  represent. 

Halls  are  built  by  these  people  for  the  purpose  of  worship,  and 
many  of  their  dwellings  have  secret  religious  (dark)  rooms  in 
them ;  besides,  many  of  the  houses  have  blind  closets.  In  the  lat- 
ter the  things  of  a  religious  obaracter,  which  the  Jemez  does  not 
desire  the  public  to  see.  are  stored  away  and  sealed  up  till  needed 
again  in  religious  worship.  In  the  dark  room  are  the  altars,  the 
idols,  and  many  symbolic  drawings  and  paintings.  In  this  room 
also,  lying  beneath  the  sacred  symbols,  are  bunches  of  the  downy 
eagle  feathers,  so  sacred  to  the  aborigines  of  the  region.  Among 
these  bunches  of  feathers,  bowls  of  sacred  dust — corn  pollen  and 
meal — are  setting.  In  this  room  the  *' family  worship"  is  carried 
on,  and  in  it  the  oldest  woman  of  the  family  sprinkles  the  sacred 
-16 
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dust  three  timee  a  day  in  front  of  the  symbols  and  idols,  the  latter 
being  crude  figures  of  toeo  and  animals,  carved  out  of  wood  or 
stone. 

The  hallfi  of  worship  are  large,  reotangalar,  flat^roofed  buildings, 
the  inside  walls  of  which  are  decorated  with  symbolic  paintings  of 
the  greater  and  lesser  deities  of  the  Jemez  tribe.  Before  these  sa* 
cred  emblems  the  **cacique/'  or  sun  priest,  epriuklee  the  sacred 
^dust,  and  prays  both  at  the  beginning  and  at  the  close  of  any 
special  ceremony.  In  front  of  these  same  paintings  the  dancers 
and  clowns  train  themselves  for  special  occasions,  and  from  their 
presence  they  emerge  from  the  building  to  dance  and  perform  be- 
fore the  public  in  the  plaza,  and  to  their  presence  they  return  at 
the  close  of  the  public  ceremony,  to  be  sprinkled  with  the  sacred 
meal  and  to  receive  the  blessings  of  the  gods. 

While  United  States  Indian  farmer  at  Jemez,  in  1899  and  1900, 
I  visited  each  of  the  halls  of  worship  (estufas)  at  will,  being  with 
the  Indians  in  them  as  many  as  six  nights  in  the  week.  I  also  ex- 
amined the  blind  closets  and  secret  rooms  in  their  dwellings,  and 
visited  their  open-air  performances  held  during  my  sojourn  there. 
Thus  was  I  enabled  to  see  many  things  of  interest.  Among  these 
were  their  dances.     Observations  on  these  I  give  below. 

THE    M.%8KED    DANCE. 

One  morning  soon  after  I  went  to  Jemez  an  *'Ahoo,  ahoo,  ahoo^ 
ahoo,  ahoo  "  broke  the  stillness  of  the  morning  air.  A  masked 
sun*daooe  was  commencing.  The  **Ahoo»  ahoo,  ahoo,"  grew  louder 
and  lonUer  and  became  a  more  basic,  hideous  sound,  as  sixteen 
6trange4ookiug  creatures  issued,  one  after  another,  from  the  pas- 
sageway in  the  roof  of  the  rectangular  sun* house.  They  were  th& 
clowns  that,  according  to  the  Jemez  belief,  represent  the  principal 
gods,  the  sun,  the  moun,  the  morning  star,  and  the  evening  star,  on 
all  special  religious  occasions.  All  of  these  clowns  were  gaudily 
dreesetl.  All  had  conspicuous  head  ornaments,  and  all  wore  circu- 
lar masks  some  eight  inches  in  diameter.  On  these  were  painted 
the  gods  they  respectively  represented,  together  with  paintings  of 
clouds,  of  lightnings,  and  of  snakes. 

The  arms  of  these  clowns  were  naked.  They  wore  leggings  and 
moccasins  tinged  in  red.  Their  yellow-painted  bodies  were  wrapped 
in  richly  colored  blankets  or  robes,  on  which  were  embroidered,  in 
characteristic  colors,  figures  of  the  sun,  of  the  moon,  of  the  great 
stars,  of  the  good  and  evil  snakes,  of  the  rainbow  in  the  west  and 
the  rainbow  in  the  east,  and  of  the  four  pillars  of  clouds — th& 
taps  from  earth  to  heaven — all  making  a  fantastic  display. 
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The  head  ornametit  usaally  coneisted  of  eagle  feathers  so  ar- 
ranged on  a  buckskin  covering  as  to  represent  the  spread  tail  of  a 
biid  with  reverse  aide  presented  to  the  front.  Back  of  this  fan  of 
feathers  were  paintings  of  the  greater  gods,  whose  outUtias  were 
formed  with  tiny  itnageSi  beads  of  turquoise,  and  sheik  of  yarioaa 
kinds. 

The  masks,  with  respect  to  the  figares  painted  on  them,  were 
four  of  a  Kind*  The  symbol  which  the  wearer  represented  oooa- 
pied  the  central  position  on  the  mask.  Theae  central  fignree  con- 
eisted  of  a  disk  surrounded  by  oonoentrio  bands  in  the  bud  and 
moon  drawings  and  by  points  in  the  star  symbols.  The  dieks  of 
all  the  figures  were  red,  except  those  of  the  moon,  which  were 
white*  The  inner  band  of  the  aun  was  black,  the  outer  waa  corn^ 
posed  of  rays  of  red  alternating  with  outer  spaces  of  yellow.  From 
this  outer  band  there  projected  darts  in  red;  one  to  the  right,  ooe 
to  the  left,  one  toward  the  heavens  above,  and  one  toward  the  earth 
beneath.  The  white  disk  of  the  moon  was  surrounded  by  a  wide 
yellow  ring.  From  it  four  groups  of  peculiar* looking  figures  pro- 
jected, one  toward  each  of  the  four  cardinal  points  when  the  maek 
is  kid  fiat  on  the  ground,  with  one  of  the  groups  extending  in  a 
cardinal  direction.  The  Jemez  Indians  suppose  that  these  gronpa 
represent  the  rays  of  the  moon.  Each  group  consisted  of  two  yel- 
low figures  inclined  at  a  small  angle  from  the  perpendicular  and 
from  each  other.  Each  of  these  terminated  at  its  outer  end  in  a 
blue  disk.  The  whole  looked  much  like  a  half-burned  cigar,  the 
blue  disk  representing  the  ashy  end.  The  stars  were  four-pointed. 
The  points  of  the  morning  star  were  black,  those  of  the  evening 
star  yellow*  The  disks  of  all  the  central  symbols  were  god  faoes. 
The  eyes  were  triangular  in  shape,  the  mouth  rectangular.  Both 
the  eyes  and  the  mouth  were  painted  black.  The  outer  figures  on 
the  masks  were  at  the  right  and  at  the  left  of  the  central  emblem. 
The  drawings  on  the  one  side  were  the  counterparts  of  those  on  the 
other.  The  four  pillars  of  clouds,  painted  black,  projected  out  and 
extended  as  a  succession  of  steps  along  the  rim  of  the  mask  almost 
from  its  lower  part,  as  the  mask  is  worn,  to  its  upper  part.  From 
these  cloud- pillars,  or  *' steps  from  earth  to  heaven,"  as  the  Jemez 
believe  them  to  be,  four  figures,  painted  in  striking  and  charaoter- 
istic  colore,  extend,  one  from  each  cloud  projeotion  in  toward  the 
controlling  symbol.  The  upper  figurere  presented  the  bolt  light- 
ning; the  next  lower  a  red,  zigzag-bodied  snake,  having  a  blue  head 
from  which  a  horn  curved  backwards  like  a  goat's  horn.  This 
figure' is  the  emblem  of  evil     It  is  the  Indian  devil,  Sawah.     Th© 


third  from  the  top  was  a  sinuously  cur\red  yellow  figure  which  ter- 
minated in  three  green  buds.  It  was  drawn  to  represent  the  flash 
or  heat  lightning,  which  the  Jeme^  believe  is  the  god  of  bloom. 
The  lower  figure  was  zigzag,  a  blae-bodied  snake,  having  a  green 
head,  with  horn  tnming  backwards,  similar  to  that  of  the  red  snake 
above  described.  This  snake  is  the  representative  of  good.  It  is 
considered  by  the  Indians  aa  the  producer  of  rain,  as  being  the 
genius  of  the  watercourses. 
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The  "Morning  Star*'  in  one  of  the 
dwelLlnw  at  jmntm*  ( By  per- 
mi&sioa  of  th«  Bureau  of  Eth- 


Tbfl  duDi^in^  ikirt  and  belL 


As  soon  as  the  god  representatives  had  descended  frona  the  roof 
of  the  estnfa  they  began  to  dance  and  crow-hop  about,  keeping  up 
their  ear-grating  "ahooing"  all  the  time.  Tbia  they  did  for  ahuut 
ten  minutes.  Then  they  began  to  march  around  the  village,  if 
march  it  can  be  called.  They  advanced  in  a  long,  drawn-out 
column.  Some  orow*hopped  it  along;  some  jumped  like  a  man^ 
others  like  a  frog;  some  walked  with  a  cane,  mimicking  an  old  man; 
the  cane  was  tri< colored  in  red,  yellow,  and  green.  Some,  leaning 
forwanl  on  short  canes,  walked  on  all  fours.  Others  strutted  about 
like  a  turkey-gobbler.  Occasionally  all  stopped  a  moment  to  pose. 
In  this  act  they  usually  stood  half  erect,  threw  their  hips  back- 
wards, contorted  their  bodies,  and  brought  their  beads  in  a  position 
so  that  the  circular  mask  presented  a  full  front  to  the  god  of  day, 
or  to  his  place  of  rising.  At  the  same  time  they  prolonged  the 
"shooing'*  and  gave  it  an  emphatio  accent.  In  tins  manner  did 
they  march  and  pose  till  they  had  encircled  the  whole  village  and 
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returned  to  the  public  square  in  front  of  the  estufa.  Fiom  that 
time  on  they  mingled  with  the  popnlace  in  the  streets  and  plfiz&, 
feastedf  danced,  crow-hopped,  or  poaed,  aB  the  "spirit  moved"  eacfa 
individual  or  the  whole  group  collectively  till  the  dose  of  the  dance. 

Soon  after  the  god-clowne  had  begun  their  march  axonnd  the 
Tillage  twelve  men,  dressed  or  undreaaed,  as  each  one's  fancy  dic- 
tated, their  faces  whitened  with  paint,  issued  from  the  eetufa,  and 
began  to  chant  a  rude  rhythmic  shouting  in  the  minor  key ;  th^ 
time  wae  beaten  with  a  single  stick  on  a  drum  made  from  a  bolloir 
log*  These  muBiciana  advanced  in  a  body  through  the  plaxa,  keep- 
ing time  with  their  feet  and  gesticulating  in  a  manner  intended  ia 
convey  the  meaning  of  their  song. 

As  Boon  as  the  musicians  were  far  enough  from  the  estnfa  to 
give  room,  the  dancers  issued  from  that  house  and  formed  a  fan- 
tastic procession  in  double  column »  two  men  abreast,  then  two 
women,  and  so  alternating  till  the  procession  was  completed.  The 
men  stamped  and  the  squaws  tripped  lightly,  but  all  were  keeping 
time.  They  presented  a  weird  appearance,  tricked  out  in  their 
gaudy  apparel  and  ornamented  with  flashy  trinkets.  The  hair  of 
the  men  was  worn  loosely;  tufts  of  feathers  fluttered  over  their  fore- 
heads; while  around  their  necks  and  dangling  over  their  naked 
chests  were  strings  of  shell  beads,  turquoises,  bright  pebbles,  feld- 
apar,  obsidian — anything,  in  short,  that  glitters  and  shines.  Fas- 
tened about  the  waist  and  reaching  nearly  to  the  knee,  a  rude  kilt- 
like  garment,  dancing  skirt  made  of  buckskin  or  sacking,  bang  and 
flapped.  It  was  ornamented  wiih  an  embroidery  of  red  and  black 
threads.  Below  the  knee,  garters  of  buckskin,  stained  red,  yellow, 
and  blue,  formed  a  fringe,  to  which  were  attached  tortoise-ahelia 
and  rattles.  The  ankles  were  encased  with  strips  of  black  and 
white  fur.  From  the  waist  a  fox  skin  hung,  fastened  at  the  back 
and  reaching  almost  as  low  as  the  heel.  Each  man  carried  a  tnft 
of  hawk's  feathers  in  his  left  hand,  while  the  right  grasped  a  rattle 
fashioned  from  a  gourd,  partly  filled  with  pebbles.  The  women 
wore  their  ordinary  black  dress,  trimmed,  however,  with  a  prof usion 
of  necklaces,  strings  of  beads,  silver  badges,  wristbands,  and  earj 
pendents,  while  in  each  band  was  borne  an  ear  of  corn,  which  wa 
wagged  from  side  to  side.  Both  the  men  and  women  wore  masks 
and  striking  head-dresses.  The  masks  were  heart-shaped,  with  the 
exception  of  the  base,  which  was  a  straight  line.  They  were  made 
of  buckskin,  were  painted  blue  or  green,  and,  like  the  circular 
masks,  had  triangular  holes  cut  in  them  for  the  eyes  and  a  rec- 
tangular  hole   for  the  mouth.     The  head-dresses  consifited  of  a 
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board4ike  piece  of  wood  about  6fteen  inches  long  and  eight  inches 
wide.  One  end  of  it  was  carved  ont,  in  arch  shape,  so  as  to  fit  the 
head  transversely  just  in  front  of  the  ears*  The  other  end  was 
trimmed  in  what  regembled  a  triple  turret,  squarely  notched.  This 
bead'piece  was  painted  green  and  decorated  in  symbolic  figures  in 
red  and  yellow,  White  feathers  fluttered  from  each  of  the  three 
turret-like  projections.  This  peculiar  head-gear  was  held  in  place 
by  strips  of  buckskin  attached  at  the  center  of  the  hollowed-ont 
arch  |ind  knotted  about  meahea  of  the  dark,  streaming  hair,  and 
also  by  a  cord  passing  beneath  the  cbin  from  the  ends  of  the  board 
at  the  foot  of  the  arch. 

Just  as  these  dancers  had  formed  in  column  for  dancing,  atten- 
tion wai  suddenly  attracted  toward  the  passageway  of  the  estufa, 
whence  were  issuing  a  dozen  or  more  strange-looking  beings*  They 
were  the  ** funny  men/*  They  did  not  walk  into  the  plaza,  neither 
did  they  dance  into  it,  but  rather  tumbled  into  it,  running,  hop- 
ping, stumbling,  cutting  capers,  like  a  troupe  of  ill- trained  clowns. 
In   fact,  in  their  clumsy  way,  they  imitated  or  acted  ont  almost 

I  every  silly  performance  known  to  the  clown  profession.  And  the 
lookere-on  enjoyed  their  tricks  and  pranks  immensely,  to  use  the 
common  phrase;  they  hailed  the  clnmey  attempts  at  a  joke  and 
the  coarse  sallies  of  wit  with  shrieks  of  laughter.  These  ** funny 
men"  were  attired  only  in  breech-elotb;  their  bodies  were  daubed 
in  transverse  rings  or  bands  of  black  and  white ;  and  their  heads 
were  decorated  with  com  hnsks  instead  of  feathers.  They  were, 
indeed,  ** funny  men"  in  appearance  as  well  as  in  action* 

While  the  clowns  was  thus  performing,  the  column  danoera 
moved  about  the  whole  plasa  in  a  forward  movement,  the  men 
gravely  stamping,  the  women  gracefully  tripping,  When  the  en- 
tire plaza  was  completed  in  this  processional  dance,  the  ** couples" 
separated  and  changed  places,  all  turning  and  facing  each  other, 
suggesting  by  their  movements  the  flexures  of  a  closely  folded  rib- 
bon. The  "couples"  then  reformed,  the  double  rank  strung  out  as 
before,  tramping  in  a  wide  circle  to  the  rhythm  and  measure  of  the 
monotonous  music.  The  faces  were  now  reversed,  and  they  danoed 
in  double  column  back  to  the  starting-point.     A  rest  was  then 

,  taken. 

The  very  moment  that  the  dancing  ceased,  the  '*  funny  men,** 
who  had  been  resting  for  a  few  minutes,  resumed  their  performing 

I  with  increased  vigor.  One  funnyman  climbed  a  tree  backwards. 
Another  snatched  a  millstone  and  slab  from  the  grinding  box  in  a 
house  and|  rushing  to  the  plaza,  commenced  grinding  sand  upon 
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it,  singing  in  mimiciy  all  the  while,  and  putting  bandfals  of  a«Qd 
in  hifi  month  now  and  then.  He  wbb  in  this  manner  mimicking  a 
equaw  grinding  meaK  Four  or  five  more  played  a  faroe  in  repre- 
eentation  of  the  immorality  of  the  piacse.  Another  got  the  skull  of 
an  elk  aud  began  to  beat  it,  while  aeveral  of  his  fellows  danced  the 
double-column  danoe.  As  they  were  thus  dancing,  another  one  of 
the  order  walked  stately  in  a  reverent  manner  to  the  column  and,  m 
he  prayed  in  jest,  sprinkled  each  dancer  with  sand  and  aahee.  la 
this  manner  did  he  mimic  the  aun  priest  sprinkling  the  danoeni ' 
with  eacred  com  pollen  in  the  estufa  before  they  issued  from  it  to 
danoe  in  the  plaza.  Just  as  the  mock  danoera  were  dispensing,  a 
funny  man  tumbled  out  of  a  house  with  an  ear  of  corn  in  his  hand. 
Reaching  the  dancing  area,  he  began  to  gnaw  the  ear  like  a  dog 
doea  a  bone.  Instantly  another  dog-acting  man  began  to  snarl 
and  growl,  and  finally  sprang  upon  the  bone-gnawer  in  a  manner 
that  would  make  any  stranger  expect  to  see  a  genuine  dog  tight. 
At  that  moment  the  attention  of  every  one  was  attracted  from  the 
pretended  dog  fight  by  the  shrieks  of  the  girls  and  women.  The 
clowns  were  making  sallies  on  them.  Some  of  the  younger  m@n  of  i 
the  fraternity  were  trying  to  embrace  the  older  women;  some  of  J 
the  older  men  the  young  girls.  This  teasing  of  the  women  lasted ' 
for  a  minute  only.  Then  all  the  "funny  men,"  acting  upon  a  pre- 
vious plan,  tumbled  and  rolled  over  each  other  towards  where  the 
war  captain  was  standing,  until  they  were  within  a  yard  or  so  of 
him.  Springing  to  their  feet  they  seized  him  and  carried  him  on 
their  shoulders  to  the  center  of  the  public  square.  Reaching  it,  i 
they  placed  him  on  a  piece  of  buckskin  and»  in  a  body,  demanded^ 
a  speech,  the  chief  "funny  man"  introducing  him  to  the  motley 
multitude  in  these  words:  "Here  is  our  war-oaptain.  He  is  a 
brave  man.  He  has  killed  the  bear  in  his  hole*  He  has  been  the 
hero  in  many  a  religious  hunt.  He  has  captured  the  eagle  alive 
and  unhurt.  Years  ago  he  fought  the  Navajos  and  drove  them 
even  to  their  hogans  in  their  own  land.  Aye,  he  is  brave  I  He 
would  fight  even  the  demons  of  the  land  of  fogs  and  storms.  Hei 
is  a  brave  man.     Hear  him;** 

Tiring  of  being  thus  made  fun  of,  the  war- captain  turned  t' 
flashing  eye  upon  his  tormentors  and  said:  "You  shall  have  a 
apeech."  Then  without  further  ceremony  he  proceeded;  **Tbie 
earth  is  flat  and  round  like  a  pancake  and  is  known  to  possesa  four 
places  of  habitation,  situated  one  above  another.  Each  has  for  its 
roof  the  floor  of  the  apartment  above  it,  except  this  one,  which  has 
the  sky.     A  long,  long  while  ago  our  people  lived  in  the  apartment 
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beneath  this  one.  For  a  long  time  they  lived  there.  Finally  one 
day  a  man  saw  a  hole  which  led  up  tb rough  the  roof  to  this  world. 
He  crawled  up  through  it  and  all  the  people  followed  him.  The 
mouth  of  the  hole  being  in  the  far,  far  north,  a  council  wae  called. 
At  this  me** ting  the  'principale'  decided  to  move  toward  the  noon- 
day aun,  Said  they:  'The  aim  warmed  the  place  from  which  we 
came;  therefore,  by  moving  towards  it  this  earth  must  become 
warmer/  So  they  began  their  march  over  mountains  of  ice  and 
snow  toward  the  boiling  ocean.  For  a  long,  long  time  they  jour- 
neyed^ but  the  land  of  sunBhine  was  not  yet  reached.  On,  on  they 
marched  tiU  their  food  supply  became  scanty  and  their  blankets 
became  worn  out.  Then  one  by  one  they  died  of  cold  and  hunger* 
For  a  while  those  who  survived  kei>t  up  courage  even  under  the  ad- 
verse conditions,  and  continued  their  onward  march.  At  last,  how- 
ever, their  numbers  being  so  depleted,  they  became  despondent 
and  wished  all  to  die.  At  this  juncture  the  mother  god,  the  moon, 
prayed  to  her  husband,  the  sun,  to  Bave  the  remnant  of  men,  their 
children.  So  the  sun  took  one  of  the  survivors  of  our  people^ 
painted  hia  body  in  transverse  black  and  white  bands,  decorated  bis 
head  with  corn  husks,  and  suspended  an  eagle  feather  behind  each 
ear.  As  soon  as  thus  painted  and  decorated  this  man  became  a 
^  funny  man,'  and  began  to  dance,  cut  capers,  and  make  grimaces* 
So  interested  did  the  people  become  in  his  performing  that  they 
forgot  their  sorrows  and  became  glad,  They  then  resumed  their 
journey,  which  they  continued  till  they  reached  the  confluenoes  of 
the  Rio  Grande, 

**Here  in  this  valley  they  ceased  their  wandering  and  took  up 
places  of  abode.  Being  few  in  numbers  and  not  being  trained  in 
the  arte  of  war  and  defense,  they  were  afraid  of  the  savage  tribes, 
the  Comanches,  Apaches,  and  Navajos,  that  dwelt  in  the  region. 
So  they  established  their  places  of  habitation  in  narrow  canyons, 
along  cliffs,  and  in  caves.  In  these  they  lived  a  great,  great  while, 
subsisting  on  the  grain  they  raised  in  their  fields  and  on  the  game 
BO  plentiful  in  the  country  at  that  time.  Then  the  savage  hordes 
began  to  make  inroads  into  the  territory.  They  killed  all  the 
game,  or,  by  their  presence,  it  was  made  unsafe  to  hunt.  They 
took  the  fields  one  by  one.  They  drove  the  people  to  the  cliffs  and 
oaves;  and  then  either  captured  these  atrongholds  by  storm  or 
starved  the  people  until  they  came  out  of  their  own  aooord  and 
gave  themselves  over  to  be  slaughtered  or  to  be  enslaved.  Only  a 
few  places  still  held  out,  and  these  were  reduced  to  such  straits 
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that  their  capture,  followed  by  the  massacre  of  the  prisoners^  wes 
daily  expected.     Certain  was  their  anDihilation. 

"Again  the  mother  god  prayed  to  the  enn  to  save  their  ohil- 
drea,  and  a  second  time  the  great  father  came  to  the  reeciie.  At 
this  time  he  placed  among  them  a  'knowing  man/  whose  name  is 
Montezuma. 


.■fTTl 


The  pyebJo  dancer  ( hmek  vitw«) 


The  hfod  ooiKnent  iiwmfhesm  maA 
»tMl  Bpruee  tvigfl  removed,} 


*' Montezuma  defeated  the  enemies,  raised  the  siege  of  the  caves 
and  olitfs.  and  drove  the  savages  oat  of  the  narrow  canyona.  He 
trained  the  people  in  the  arts  of  war.  He  led  them  out  into  the 
open  country.  He  routed  the  hostile  tribes  in  encounter  after 
encouDter^  and  at  last  expelled-  them  from  the  regioD,  He  in- 
atructed  the  people  lo  build  villages  in  horse-ehoe  shape  with 
eontinuous  outer  wall,  so  that  they  both  served  as  places  of  resi- 
dence and  as  fortifications.  He  taught  them  their  religious  rites 
and  ceremonies.  He  instituted  the  sacred  hunts.  He  taught  the 
people  to  paint  their  houses  and  edifices  of  worship  in  representa- 
tive figures  of  the  gods.  He  made  the  column  dancers  the  sproa  ters 
of  grain  ;  the  *funny  men'  the  maturersof  grain  and  of  everything 
that  lives  and  grows  upon  the  earth.  To  the  god-clown  dancers  he 
gave  the  power  to  represent  men  before  the  deities.  To  the  medi- 
cine men  he  gave  the  power  over  the  *sick '  and  over  death.    To  the 


MisceUansous  Papers. 


251 


sun  prieBt  and  his  aide  h©  gave  the  power  to  intercede  between  those 
above  and  men. 

**Por  a  long,  long  tirae  he  lived  mth  them,  extending  their  ter- 
ritory, building  puebloB,  and  erecting  temples  to  the  Bun.  Finally, 
after  he  had  made  them  a  powerful  and  prosperous  people,  he 
called  them  all  together  and  told  tbem  that  there  were  many  peo- 
ples that  he  must  teaoh  ae  he  bad  taught  tbem,  and  that  he  must 
;o  and  instruct  tbem,  *Then/  said  he,  *  when  I  am  gone  you  will 
'neglect  to  do  the  things  that  I  have  taugbt  you.  Therefore  will 
my  father,  the  sun,  come  in  his  wrath,  destroy  your  pueblos,  and 
jive  your  fields  to  another  race*  After  that  will  you  return  to  do 
the  things  I  have  commanded  you.  Then  when  you  have  re- 
fturned  from  your  evil  ways  will  I  oome  on  the  wings  of  the  morn- 
ing, in  the  chariot  of  the  sun,  expel  the  intruder  from  the  land, 
estore  yon  your  ancient  possessions,  and  establish  you -in  all  your 
former  glory/ 

** After  Montezuma  had  departed  the  people  did  exactly  what 
IB  great  man  said  they  would.  They  departed  from  keeping  his 
layings,  quarreled  among  themselves,  and  finally  became  divided, 
>ur  division  came  to  this  valley ;  the  other  went  to  Pecos,  over 
the  mountains  toward  the  rising  sun*  In  this  valley  out  people 
>uilded  village  after  village,  only  to  have  an  earthquake  throw 
them  down  or  to  have  them  razed  to  the  ground  by  some  of  our 
■many  enemies.  Finally  only  one  village  remained.  It  was  situ- 
ated on  the  isolated  mesa  yonder,  at  the  junction  of  Gruadaloupe 
and  San  Diego  canyons.  Against  this  place  the  palefaces  came 
with  their  cannon,  and^  after  a  many  days'  battle,  reduced  it  to  the 
lass  of  ruins  it  is  this  day.  Some  of  our  people  escaped  to  the 
Navajo  country,  but  tbe  greater  part  of  them  were  captured  and 
reduced  to  a  state  of  servitude.  While  thus  under  Spanish  yoke 
tbe  people  built  the  village  and  church  of  San  Juan  de  los  Jeme3, 
at  the  boiling  springs  (Perea),  and  the  village  and  church  of  San 
Jose  de  los  Jemez,  at  Canyon,  the  ruins  of  each  of  which  still  re- 
main. Then  the  Indians  rose  against  this  race  of  intruders  (1680) 
land  killed  them  all  at  the  two  villages*  But  more  palefaces  came 
P^and  took  possession  of  the  land  again.  This  time  they  moved  us 
all  to  the  valley  where  we  now  live*  Since  then  have  we  done 
snance  and  mortified  our  bodies  to  appease  the  wrath  of  the' 
reat  father.  And  each  morning  at  the  early  dawn  we  send  a 
man  to  the  top  of  the  mesa  yonder  to  see  if  the  great  Montezuma 
coming  with  his  father  on  the  flaming  wings  of  the  morning  to 
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expel  this  race  from  our  land  and  reaiors  ob  our  ancient 
signs — " 

The  drum* beat  and  the  moootonons  chanting  of  the  mimoiftiis 
drowned  the  war-oaptain*s  voice.  The  double  oolnmn  refortnisd 
and  the  dance  was  resumed.  Around  the  plaza  the  dancera  pro* 
Deeded  as  before  till  the  proceBsional  movement  was  compbteA 
The  sowing.and- planting  act  was  then  given.  In  this  act  the  cxiU 
umna  separated  and  faced  each  other  The  dancers  kept  time  with 
both  the  hands  and  the  feet  for  a  minate.  Then  the  colnmns  joined 
at  the  ends  and  spread  out  in  the  middle  area  so  as  to  form  &□ 
ellipae.  Around  this  all  danced  in  a  side  movement  to  the  right 
till  each  individual  faced  hiB  respective  partner  again.  Then  the 
partners  passed  each  other  in  a  vigorous  forward  movement,  ttimed 
quickly  to  the  right  with  sweeping  motion,  and  leaned  forwaid 
nearly  to  the  ground,  the  men  swinging  their  gourd  rattles  as  if 
sowing  grain,  the  women  sticking  the  ends  of  the  ears  of  corn  in 
the  ground  in  imitatton  of  planting  corn,    , 

At  this  instant  the  women  rushed  out  of  their  honses  with  bas- 
kets of  eatables,  ears  of  com,  gourds,  melons,  wheat  bread,  com 
cakes,  etc.  These  they  threw  up  into  the  air  in  all  directions. 
When  the  baskets  were  emptied,  they  replenished  them  and  tossed 
the  contents  toward  the  abode  of  those  above.  Of  these  eatables 
whoever  could  catch  anything  that  fell  proceded  to  do  so.  A  gen- 
eral scramble  followed,  which  would  remind  one  much  of  a  sheep- 
salting  scene,  or  probably  more  like  feeding  swine  in  a  trough  in 
the  center  of  the  hog-yard.  In  this  act  of  throwing  heavenward 
the  food  which  heaven  has  enabled  it  to  raise,  the  whole  tribe  dis- 
played its  gratitude  to  those  above,  and  the  dance  was  the  harveat- 
dance. 

Thus  were  the  varied  scenes  continued  throughout  the  entire 
day.  Then  all  lined  up  in  double  colamn  with  columns  facing  each 
other.  Between  these  lines  the  cacique  and  his  aids  marched  back- 
ward and  forward  for  a  considerable  time,  sprinkled  their  hearers 
with  sacred  meal,  and  prayed  to  their  gods.  This  scene  closed  the 
dance* 

THE  OPBN-fLAEA  COLUMN   DANC3EB. 

These  dances  are  similar  to  the  masked  dance  above  de8oribed» 
except  that  none  of  the  actors  are  masked  and  only  the  women 
wear  head  ornaments.  At  Jemez  the  clown  element  is  usually 
wanting,  but  at  Zia  pueblo  it  is  represented  in  its  full  strength. 
These  dances  are  had  on  Catholic  feaet  days  and  follow  mass  at  the 
Catholic  church.    The  image  of  the  saint  of  the  day  is  carried  to  a 


Miscellaneous  Papers. 


253 


booth  in  the  plaza  by  a  procession  from  the  oharoh  before  the 
dance  begius.  The  dance  in  honor  of  San  Juan  ( June  24 )  and 
that  of  the  patron  saint,  San  Diego  (November  12),  are  the  prin- 
cipal  dances  of  this  type.  The  latter  is  followed  by  an  elaborately 
prepared  feaet.  The  former,  besides  the  feast  element^  haa  a  mock 
torrel  combat  ( bull  figbt )  preceding  and  accompanying  it,  a  ''gallo" 
(rooster)  race  between  acta,  and  is  followed  by  a  water4hrowing 
performance. 

The  torrel  combat  begins  the  evening  of  the  23d  of  June,  oon- 
tinnes  in  the  streets  and  plaza  and  around  the  church  while  mass 
is  said  on  the  24th,  and  flanks  the  procession  with  the  image  on  ita 
way  to  the  plaza,  and  keeps  up  a  general  hurrah  throughout  the 
entire  day.  In  this  peculiar  mock  performance  a  man  leading  a 
mock  bull  — a  bull  hide  stretched  over  a  wooden  frame  supported 
by  one  or  more  men  with  head  and  l>ody  obscured  in  the  frame  — 
enters  the  pla^  followed  by  a  dozien  or  more  rough,  dirty,  shabbily 
dressed,  slouoh-hatted  boys  and  men,  representing  Mexican  cow- 
boys. At  intervale  these  cowboys  tease  the  bull  with  sticks  till  he 
gets  enraged,  bellows,  and  charges  upon  them.  Feigning  to  be 
overcome  they  fall  before  him  in  the  mud  and  water,  if  any  is  to  be 
found,  and  are  trampled  under  foot  by  the  enraged  **  beast,"  Being 
then  free,  the  "beast"  charges  upon  whoever  may  chance  to  be  in 
the  street  at  the  time,  making  women  scream  and  scaring  children 
nearly  to  death.  The  keepers,  then  wallowing  in  the  mud  till  it 
would  be  hard  to  tell  by  their  appearance  that  they  are  human  be- 
ings, make  chase  after  it,  and  after  much  crackiug  of  whips,  bellow- 
ing and  hallooing  they  recapture  it.  In  the  intervals  while  the 
mock  bull  is  quiet  its  keepers  take  it  from  house  to  house,  and 
from  the  inmates  receive  offerings  of  bread  and  other  eatables,  to  be 
presented  as  an  offering  to  the  gods  whose  symbols  are  in  the 
estufaB. 

In  the  "gallo"  race,  all  the  boys  whose  given  names  are  John 
(Juan)— as  it  is  St.  John's  day — have  to  furnish  a  rooster  each  for 
the  race.  These  roosters,  one  at  a  time,  are  buried  in  the  soft  sand  in 
the  plaza,  all  biit  their  heads.  Then  practically  all  the  young  men 
of  the  village,  mouuted  on  horseback,  gallop  by  where  it  is  buried, 
lean  over  in  the  saddle,  grab  at  its  exposed  head,  and  in  case  any 
one  of  theni  succeeds  in  seizing  it,  he  endeavors  to  pull  it,  strug- 
gling, from  its  buried  position.  When  once  it  is  iu  possession  of 
a  rider,  the  real  race  begins.  All  try  to  take  it  from  him,  while  he, 
with  horse  at  a  full  rua,  pounds  his  opponents  with  the  squawking 
chicken  as  they  gallop  over  hills  and  valleys  and  through  oanyons. 
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At  last  an  opponent  gets  a  hold  of  the  fluttering  fowl.  Then  the 
pull  till  the  rooster  le  literally  torn  to  pieces.  Then  they  oonted" 
for  the  pieoea  in  the  same  manner  till  there  is  not  a  piece  left  large 
enough  for  two  people  to  get  hold  of.  Then  another  moeter  is 
buried  in  the  plaza  and  the  race  is  resumed.  ThuB  ia  it  oonliDtsed 
till  all  the  Juans  have  fnrniehed  their  respective  quota  of  rooeteis 
and  until  every  participant  in  the  murderous  race  is  as  bloody  as 
though  he  had  been  in  a  gladiatorial  contest 

In  the  water- throwing  performance  the  women  carry  water  to 
the  house  roofs  till  they  have  filled  every  water-containing  yenel 
they  have.  Then,  just  at  dusk,  all  the  men  of  the  village^  with 
clothing  removed,  ride  through  the  streets  and  close  to  the  hoosi^ 
in  every  direction  at  a  full  gallop.  As  they  do  this  the  woin«o 
throw  water  on  them  from  the  housetops.  This  performaQoe  ia  a 
prayer  for  rain. 

THE  CEREMONIES  OP  THE   DEAD. 

Immediately  after  a  Jemez  dies  ne  is  buried,  usually  with  his 
personal  belonginga*  Then  the  women  of  the  family,  aided  by  the 
medicine  men,  draw  on  the  adobe  floor  of  the  living-room  of  the 
bouse  of  the  deceased  a  large  sun  circle^  with  four  projecting  darts 
of  protection,  one  in  each  of  the  four  cardinal  directions.  Within 
this  circle  they  then  place  a  small,  crudely  carved  wooden  effigy  of 
the  dead  one.  Over  this  they  throw  a  new  piece  of  cloth.  Then 
on  one  side  of  this  effigy  they  place  a  new  earthen  jar  filled  with 
water;  on  the  other  side  a  basket  of  eatables,  that  have  t>een  pre- 
pared since  the  death  of  the  deceased.  These  things  they  faroisb 
so  that  neither  thirst  nor  hunger  should  cause  the  traveling  spirit 
to  sufl^er.  Furthermore,  as  the  road  the  soul  has  to  travel  is  long, 
dangerous,  and  beset  by  evil  spirits  lying  in  wait  to  capture  the 
defunct  or  hamper  his  ultimate  felicity,  they  lay  beside  the  imagSj 
a  small  war-club  and  a  bow  and  some  arrows,' within  the  represi^Qta^i 
tive  circle  of  the  god  of  day,  to  protect  the  deceased  from  harm  is 
his  transit.  Moreover,  to  render  the  journey  safe  beyond  a  doobt, 
they  then  draw  without  the  circle  the  footprints  of  the 
Montei5uma,  the  ** road-runner,**  who  protects  the  soul  in  its  jotir- 
ney  to  the  abode  of  the  good  Indian  dead. 

Afl  soon  as  these  things  are  done,  the  relatives  gather  around  the 
image  and  the  drawing  and  weep,  sob,  scream,  yell,  howl,  dance, 
sprinkle  sacred  meal  and  corn  pollen,  and  pray  loudly  to  thos^ 
above  for  the  safe  journey  of  the  departed  soul  and  its  arrival  iol 
the  land  of  bliss.  This  performance  is  continued  for  four  days. 
At  about  three  o'clock  in  the  afternoon  of  the  last  day  the  man  an- 
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titially  appointed  for  the  purpose  goes  to  the  hooee  of  thedeoeated, 
obliterates  the  sun  drawing  encircling  the  image  of  the  dead^  car- 
ries the  effigy,  basket  of  eatables,  water-jar  and  everything  thai 
pertained  to  the  departed  to  the  edge  of  a  canyada  to  the  east  d 
the  low  mesa  east  of  the  village,  and  hurls  thera  to  the  Tallej  be*  I 
low.  Over  tbera  he  then  sprinkles  sacred  meal  for  a  mameDt] 
This  completes  the  ceremonies ;  the  jonmeying  soul  has  reached 
the  land  of  bliss. 

THE  AKIMAL  BANCS. 

Id  the  first  act  of  this  dance,  as  seen  by  the  writer  in  Pebrnaffi ! 
1900f  the  medicine- men  took  all  their  medioine  acoou torments  to 
the  plaza  and  laid  them  in  a  row  in  a  line  with  the  snn,  with  the 
moat  important  one,  according  to  the  Indian  notion,  heading  the 
list,  then  the  next  most  important,  and  so  oq  till  the  long  row  waa 
completed,     Beginning  at  the  head  of  the  listp  they  were  arranged 
as  follows:   Idola,  bowle  of  corn  pollen  and  corn-meal,  groDps  of. 
eagle  feathers,  medicine  beade,  the  skins  of  snakea  and  birds,  the 
left  front  legs  of  bears,  bnnches  of  rabbit  wool,  and  the  head  oover- 
ings  of  beasts.     When  the  things  of  medicine  were  arrangiKl,  the^ 
men  of  the  village,  followed  by  the  women,  passed  down  the  long' 
line  in  a  stooping  position  and,  each  one  having  blown  his  breath 
on  his  left  band,  stroked  the  corios  one  by  one  with  it  as  he  sprinkled  J 
the  sacred  meal  over  them  at  the  same  time  with  his  right  hand.i 
The  Indian  believes  that  the  strength,  cunning  or  health  powers 
of  the  medicine  things  they  thus  stroke  and  sprinkle  with  sacf ed 
meal  will  be  imparted  to  them. 

As  soon  as  all  had  stroked  and  sprinkled  sacred  dust  on  each  of 
the  things  in  the  medicine  line  the  curios  were  removed  from  thsi 
plaza,  and  two  men,  carrying  parallelepiped-shaped  drnms  made  of 
corn  husks,  entered  the  plaza  and  eeated  themselves  on  opposite 
sides  of  the  public  dancing  area  so  as  to  face  each  other.     They  . 
then  began  to  beat  their  curions-looking  musical  instruments  with 
dram  sticks  that  resembled  potato-mashers,  except  that  they  were 
were  much  larger.     Scarcely  had  they  seated  themselves  when  the  . 
caciques  and  "principals'*  gathered  around   them   and  began  tol 
chant  and  gesticulate  to  the  earth,  the  animals^  and  the  other  sacred 
things  on  the  earth,  and  to  those  above. 

This  chanting  was  only  just  beginning  when  men,  dressed  in 
the  skins  of  animals  or  birds,  all  wearing  masks  as  near  as  possible 
in  the  natural  shape  of  the  head  of  the  animal  or  bird  they  respect- . 
iveiy  represented  in  imitation,  came  cantering,  galloping^  crawling 
or  "flying"  from  one  of  the  dressing-rooms  to  the  plaza  and  com- 
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EDBneed  performing  according  to  their  respective  kind.  The  buf- 
falo pawed  the  earth  and  bellowed-  The  rabbit  and  the  deer 
leaped  from  place  to  pUoe.  The  turtle  proceeded  slowly  to  move 
about.  The  turkey  gobbled  and  strutted.  The  coyote  howled. 
The  bear  growled.  Followed  by  the  chanters  these  odd  performers 
moved  slowly  across  the  plaza  till  the  whole  public  space  was 
danced  over.  The  cacique  then  sprinkled  all  the  participants  with 
sacred  meal,  The  actors  then  disperaed,  A  new  *'set"  formed, 
and  the  previous  extravagant  actions  and  strange  ejaculations  were 
gone  over  again.  This  performing  they  continued  till  ^'Sol'*  began 
to  hide  his  face  beyond  the  western  highlands.  The  cacique  then 
sprinkled  all  present  with  eaared  meal,  and  the  animal  dance  was 
completed, 

THE   MBDIGIKE   DAliOES. 

I     These  Indians,  like  all  Indiana,  hav^  medicine  dances  to  oura 

the  sick.  These  are  usually  held  at  night.  During  them  the  chief 
medicine-man  sprinkles  the  patient  with  sacred  meal,  prays  to  the 
gods,  contorts  and  otherwise  mortifies  his  own  body,  doctors  tlie 
patient  by  a  crude  process  of  massage,  and  occasionally  gives  him 
root- tea  to  drive  *'sick*-  away^.  While  he  is  doing  this  a  houseful 
of  nude  men  often  dance  around  the  couch  of  the  sick  one.  These 
dance  and  chant  with  the  doors  of  the  room  closed  till  the  air  in 
the  room  is  nearly  foul  enough  to  take  one's  breath.  When  they 
have  performed  as  long  as  they  can  stand  it  in  the  ill- ventilated 
room  they  rush  out  into  the  streets  and  plaza  and  run  hither  and 
thitber,  uttering  shriek  after  shriek  that  would  make  any  white 
man's  blood  run  cold.  This  shrieking  is  done  to  drive  out  the 
evil  spirit  **sick.*'     The  sick  one  usually  dies. 

THE    BOW  AND-ARROW    DANGE. 

At  dusk  the  evening  before  the  dance,  ae  seen  by  the  writer  in 
Augustf  1900,  the  cacique  and  hie  aids  made  the  rounds  of  the  vil- 
lage, prayed,  and  sprinkled  qorn  pollen  in  every  house  and  over 
each  inmate  of  the  same.  Then  to  the  estufas  they  proceeded,  and 
sprinkled  the  sacred  meal  before  the  symbolic  paintings  and  over 
the  images  of  the  gods  brought  thither  for  the  dance  preparation. 
Then  the  sprinkling  in  the  estufas  being  completed,  four  of  the 
caciques  left  the  north  estufa  and  went  one  in  each  of  the  four 
cardinal  directions  for  a  distance  of  about  a  half  a  mile.  Reaching 
their  destination,  each  caciqne  lighted  a  low  fire  and  then  sat  down 
beside  it  so  as  to  face  the  silvery  faced  moon.  Am  soon  as  seated 
each  began  to  beat  a  small  drum  and  chant  to  his  deities.  This 
they  continued  till  morning. 
-17 


SUN-GOD  SECTTION. 
tn  one  of  the  estufas  at  Jma^z,  H.  M* 

1.  ClondB,  the  stevs  to  hnven. 

2,  The  bolt  liffhtininff  th»t  doea  not  atrike  the  earth. 
».  The  bolt  lis-h tiling  chAt  stHkee  the  earth.    It  is  the  nd  iiulce  or  Indian  d^rfl,  mSkA 

Sav&h  by  them. 

4.   The  flanh  liffhtnmer^  the  yod  of  flowers. 

Gl  The  Kood  9nake.  the  hiae  aaake^  the  irod  of  rain. 

6.  The  auD,  the  father  of  the  universe,  and  the  god  of  alt  thinss*    By  Ibe  Indiana  hm  ia 
i»Ued  Patahsftteiah  or  Fay, 

(  Piin  tisd  In  the  proceediDgs  of  the  Indian  Aeademy  of  Seience  for  19Qi.) 


At  Biinrise  tlie  next  morning  twelve  ch  an  tens  and  a  driimm^r  en- 
tered the  plaza  from  the  south  estiifa,  and  beg?:in  to  sing  and  Uft 
their  bands  towards  the  heavens  as  if  in  supplication.      It  was  the 
beginning  uf  the  bow-and-arrow  dance.      Soon  the  dancers,  two  mJ 
nuraber,  a  man  and  u  woman,  defended  the  ladder  of  the  B&tuffti 
backwarde.      Both  had  their  faces,  arms  and  all  expoaed  parts  of 
their  bodies  painted  or  daubed  in  red  war  paint.      The   woman,  ii 
virgin*  bt  her  hair  hang  loosely  over  her  shoulders;   her  dre^ss  waa  • 
of  heavy  black  cloth,  embroidered  in  Bli^ils,  in  silver  badges,  and 
in  stones  preciuns  tu  the  Indians,     Her  feet  were  bare.     From  her 
neck  at  the  front  suspended  many  strings  of  shell  and  turquoise 
beads.     From  the  top  of  her  head  to  the  bottom  of  her  dresa  at  I 
the  back  sh*^  wore  a  feathered  cord.     In  her  right  hand  she  rarried 
a  bow  and  some  arrows;  in  her  left,  a  tomahawk.     The  man  bad  his 
hair  bedecked  with  feathers.     He  wore  coat,  leggings,  and  mocca- 
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sinSt  each  made  uf  buckskin,  beautifully  fringed,  and  painted  in 
eymbolic  designs*  At  his  back  he  carried  a  quiver  tilk^d  with  ar- 
rows. In  his  right  hand  he  gripped  a  bow;  in  liis  left  he  held  a 
heavy  rawhide  shield,  on  the  front  of  whieh  was  painted  the  sym- 
bol of  the  suo. 

Entering  the  plaza,  the  dancers  crow^hopped,  leaped^  tripped  or 
danced  as  the  meaning  of  the  chant  demanded,  On  separata  Unes 
in  front  of  the  slowly  forward-moving  musicians  and  the  populace 
who  had  joined  them^  they  danced  back  and  forth  the  full  width  of 
the  public  dancing  area,  the  squaw  facing  and  dancing  in  one  di- 
reotiou,  the  Indian  in  the  opposite.  As  they  thus  danced,  the  half 
of  the  time  that  they  faced  each  other  the  squaw,  in  inimicry,  ahot 
at  her  adveraary  and  drew  her  tomahawk  to  scalp  him.  At  the 
Bame  time  her  approaching  foe  defended  himself  with  his  ahfi^Id 
and  went  through  the  motions  of  shooting  at  her  with  his  bow. 
Passing  each  other,  they  eaoh  leaped  and  crow- hopped  at  a  rapid 
pace  to  the  turning-point  in  their  course.  As  they  thus  danced 
the  squaw  lifted  the  tomahawk  and  the  bow  and  arrows  alternately 
above  her  head,  and  the  Indian  elevated  6rst  his  shield,  then  hie 
bow  and  arrows,  with  n  quick,  vigorous  thrust.  Reaching  the  turn- 
ing-points in  their  respective  courses,  the  inner  dancer  swung 
around  the  outer  one  to  a  line  in  the  rear.  The  other  dancer  then 
wheeled  about  and  performed  in  the  reverse  direction  over  the  line 
he  had  jost  danced,  When  these  dancers  had  moved  in  a  sidtjwise 
J  movement  across  the  entire  plaza  they  retired,  and  a  new  "set" 
took  their  places  and  danced  the  very  same  dance  over  again  — 
nothing  ever  gets  monotonous  to  an  Indian.  In  this  oinnner,  when 
one  '*set**  broke  up  another  took  its  place,  till  night  commenced 
coming  on.  Then  the  war-captain  and  caciques  lined  the  people 
up  and  prayed  over  them,  m  they  sprinkled  them  with  sacred  meal, 
Thi8  clofied  the  ceremonies. 


I. 


THE   AtrorsT   DAKCE. 

On  August  2,  1900,  thirteen  Indians  entered  one  of  the  estufae 
faflt  and  pray  to  complete  the  act  of  maturing  the  crope.  On 
August  i\  they  oompletiMl  their  work,  and,  leaving  the  estnfa,  puri- 
fied themselves  in  the  river,  Ae  soon  as  they  returned  to  the  vil- 
lage there  followed  a  phiza  dance,  which  lasted  till  night,  In  this 
dance  the  old  men  danced  around  the  drummer  as  they  waved  their 
bauds  to  bring  out  the  meaning  of  the  song.  The  dancers,  a  man 
and  a  woman,  were  gaudily  dressed.  Both  had  their  hair  bedecked 
with  the  long  feathers  of  the  eagle'e  tail.  The  man  carried  a  gourd 
rattle  in  on©  hand  and  a  tomahawk  in  the  other ;  the  woman,  a  toma- 
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hawk  in  her  right  hand  and  a  bow  and  some  arrows  m  the  otfa^j^^ 
In  the  dancing  they'cooimingled  wilh  the  musiciatis,  winding  baok^j 
ward  and  forward,  not  unlike  a  enak©  in  hie  crawling,  as  they  ad-i 
vanced,  the  woraan  in  the  leai     When  the  woman  raaobed  the 
front,  the  bjatanders  threw  bread  and  varions  other  things  into 
tbe  air,  to  shower  down  upon  the  performers.     The  scrambling  for 
these  things  was  wonderful  to  see,     Yvhrn  the  reaidoe  had  been 
trampled  in  the  ground  as  a  thank-offering  to  the  gods,  the  moel- 
ciunB  formed  in  double  column  and  the  dancers  danced  in  the  open 
Bpace  between  the  files.    The  principal  performance  was  acted  by  ] 
the  female  dancer.    She  danced  and  leaped  about  like  a  jack- rabbit, 
lifting  first  the  bow  to  heaven  as  she  leaped  to  the  left,  and  the 
tomahawk  as  she  leaped  to  the  right     This  dance  was  another 
elaborate  prayer  for  rain  and  for  the  maturing  of  the  crops. 

THE    BUFFALO   DANCE* 

This  dance  consisted  of  two  dancers,  a  man  and  a  woman.  The 
man  was  dressed  in  a  buffalo  hide.  While  dancing,  he  held  a  bow 
and  some  arrows  in  his  right  hand  and  a  totnahawk  in  his  left 
The  woman  was  dressed  in  gala  attire,  jeweled,  and  beaded*  For  a 
head  covering  she  wore  the  complete  neck  and  head  skin  of  a  buf- 
falo. The  dance  was  a  peculiar  knee-springing,  foot-scraping  for- 
ward and  then  backward  movement.     It  lasted  the  whole  day. 

THE   DANCE  GIVEN   IN   HONOE  OF  THE   BISHOP, 

In  the  fall  of  1900  the  Catholic  bishop  uf  Santa  Fe  visited  the 
village  of  Jemez  and,  while  he  was  there,  the  Indians  gave  a  dance 
in  his  honor.  In  this  dance  the  dancers  were  men,  four  in  nunj- 
ber.  Each  of  these,  besides  being  painted  and  oonspiououslj 
dressed,  had  suspended  at  his  back,  from  the  crown  of  his  head  to 
his  ankles*  a  line  of  war  feathers  so  arranged  on  a  buekskin  cord 
that  they  kept  a  horizontal  position.  In  dancing,  the  danoers  lined 
up  in  a  line  abreast  and  acted  out  a  vigorous  stamping  dance, 
varied  occasionally  by  one  of  the  dancers  stepping  out  from  the 
line  and  dancing  a  clumsy,  grotesque  jig  in  front  of  the  bishop. 
The  dance  laated  about  three  hours. 

THE    BEAR    DANOE, 

In  the  fall  after  I  went  to  Jemez  there  was  a  religions  bear  hunt, 
and  some  twenty  men  went  to  the  mountains  to  hunt  bear,  After 
they  had  been  gone  about  a  week  I  heard  a  great  hallooing  and 
the  6ring  of  gune  in  the  hills  across  the  river  west  of  the  village. 
At  that  inatant  some  one  in  the  village  yelled,  '*They  have  killed 
a  bear !    They  are  ooming !    A  bear !    A  bear !  '*     In  a  moment  the 
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V  whole  Tillage  was  vigorously  aBtir.    Men,  boys  and  equaws  were 
"  on  the  house  roofe»  in  the  streets  and  plaasa^  and  run  Ding  to  the 
river  to  meet  the  hunters,  all  at  the  same  tibe.     Excitement  com- 
pletely ruled.     The  people  of  the  village,  on  reaching  the  river, 
plunged  into  it,  swam  and  waded  it.  and  made  a  mad  rneh  to  the 
leading  horse  of  the  home>coming  procession,  to  be  the  Brat  to 
touch  the  bear  hide  carried  on  this  horae  and  to  be  the  first  to  blow 
a  hissing  breath  on  it,  so  that  they  should  receive  a  special  blessing 
I       of  the  gods*     On  meeting  the    home-coming   party  they  turned 
H  about  and  all  entered  the  village  in  a  long-drawn-out  procession, 
"  On  arrinng  at  the  village,  the  hunters  rode  completely  around  it 
and  through  each  street,  and  stopped  before  each  house  as  they 
sang  the  bear  song  and  6red  guns  in  the  air.     Completing  the  vil- 
lage in  their  singing,  they  stopped  in  front  of  the  house  of  the  hero 
[       of  the  hunt,  the  young  man  who  got  his  hand  on  the  dying  bear 
■  first.    As  soon  as  they  stopped,  the  mother  came  out  with  a  club, 
t      dragged  the  bear  hide  from  the  saddle,  put  it  on  her  shoulder,  and 
danced  a  clumsy  jig  with  it  m  she  made  a  speech  to  those  present. 
Finishing  her  dancing  she  threw  the  hide  to  the  ground,  jumped 
K  on  it  and  pounded  it  with  the  club,  while  she  shrieked  a  hideous 
B**Wow,  wow,  wow,'*  as  she  batted  her  mouth  with  her  left  hand  to 
make  the  noise  the  more  terrible.    After  pounding  the  hide  for 
several  minutes,  she  took  it  into  her  own  house  and  stretched  it  on 
the  floor  with   head  near  and   toward  the  fire  a  moment.     Then 
she  took  it  and  laid  it  in  the  front  part  of  the  room  near  the  door 
Then  each  and  every  Indian  of  the  village  entered  the  house,  blew 
his  breath  on  his  right  hand,  and  stroked  the  bear  hide  with  it. 
Then,  lighting  a  cigarette,  he  left  the  room  and  went  to  the  plaza 
to  hear  the  hero  tell  of  the  adventures  of  the  trip,  and  of  how  he 
eucoeeded  in  killing  the  bear. 

This,  I  learned  afterwards,  is  only  a  small  part  of  the  bear  cere- 
monies. At  another  time  I  saw  the  remaining  ceremonies  performed, 
with  the  exception,  however,  that  they  were  performed  with  a  live 
cub  bear.    They  were  as  follows : 

One  morning  at  daylight,  in  the  fall  of  1900,  the  war*captain 
and  his  aids,  in  broad,  sonorous,  strongly  accented  words,  gave  the 
following  order  to  the  people  as  they  made  the  rounds  of  the  vil- 
lage: "Fast  and  pray  these  four  days.  Take  part  in  nothing  pleas- 
arable  these  four  days.     Go  to  your  homes  and  do  penance/* 

For  four  days  no  one  moved  about  the  village.  The  streets  were 
deserted.  The  dwellings  and  estufas,  however,  were  astir.  Within 
them  every  one  was  occupied  in   rtfligious  ceremoniea*     In  the 
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68tafas  the  **priaeipals"  beat  email  drumB,  spriokled  eacred  com 
polleD   before  the  images  and  symbolic    paintinj^s,  and  chaotfid^ 
prayers  to  those  above.    In  the  houses,  before  the  altars,  paiEitiiig«i' 
end  honsehold  gods,  the  inmates  prayed*  tortured  tbetoselFee,  and 
danced  without  ceasing. 

As  the  fourth  day  began  to  draw  to  a  close,  the  caciques  eQtered 
the  plazn  and  kindled  email  6res  at  various  places.  Around  ^aclil 
of  th^^se  they  set  seven  sticks  in  a  line  in  each  of  the  semicardiDal] 
directions.  Oyer  these  they  sprinkled  sacred  meal  and  prayed  for^ 
a  considerable  time*  Then  they  took  up  the  sticks  and,  aa  they 
blew  a  hissing  breath  on  them,  they  put  tbem  in  the  fire  one  by  , 
one* 

When  the  stick  burning  was  completed,  four  men  tsaued  froni 
the  south  estufa  and  went  one  toward  each  of  the  four  points  of 
the  compass.  Each  of  these  men  carried  a  young  pine  in  his  left 
hand  and  a  bowl  of  sacred  meal  in  his  right  hand.  Each  pine  tree 
thus  carried  has  seven  feathers  suspended  from  it  to  the  breeze, 
each  tree  and  its  feathers  symbolizing  the  Jemez  tribe-  These  ' 
trees  their  bearers  planted  quite  a  distance  from  the  village^  Thea 
over  them  and  their  flattering  feathers  they  scattered  the  sacred 
dust,  dedicating  them  to  the  moon  mother,  whom  the  Jemez  be- 
lieves protects  his  home  and  village.  They  then  returned  to  the 
village. 

Throughout  the  following  night  men  dressed  in  deerskin  embroid- 
ered in  symbolic  designs  raced  the  streets  and  plaza  at  a  ooyots 
gallop,  shaking  their  shell  bells  and  gourd  rattles,  and  sprinkling 
the  dust  of  the  gods  toward  the  goddess  of  night. 

At  daylight  the  next  morning  every  one  in  the  place  bathed, 
rinsed  out  his  stomach  with  warm  water,  and  combed  and  did  up 
his  long  hair,  according  to  the  Indian  custom.  Nothing  more  of 
note  occurred  throughout  the  day. 

At  dusk  a  drum  on  the  south  estufa  sounded  and  a  new  set  of 
scenes  was  ushered  in*  **  Wow,  wow^  wow/*  shrieked  an  old  woman, 
as  she  batted  her  mouth  with  her  band  to  make  the  noiae  as  hide* 
oua  as  possible.  "Wow,  wow/'  she  continued,  ag  she  entered  the 
plaza,  carrying  a  club  under  one  arm  and  a  cub  bear  in  the  other, 
"Wow,  wow,"  she  shouted,  till  the  people  filled  the  plaza  about 
her*  Then,  as  she  took  the  innocent  little  animal  by  the  neck  and 
shook  it,  she  ceased  her  "  wowing,"  and  said  t 

"Long,  loQg  ago  our  mother,  the  moon,  went  down  to  the  river 
in  the  early  morning  to  get  water  to  use  in  cooking  breakfast  for 
our  father,  the  sun.     She  dipped  the  water-jar  into  the  flowing 
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water  and  filled  it  nearly  full  Then,  to  complete  the  filling,  she 
took  a  gourd  cup,  as  we  all  do,  and  comineaoed  dipping  up  cups  of 
water  tu  put  into  the  jar.  Oaoe,  as  she  was  leaaing  over  to  fill  the 
cup,  a  bear,  whioh  had  approached  unnoticed,  seized  her  frora  behind 
and  carried  her  to  his  great  cave  in  the  mountains.  In  the  en- 
trance he  then  rolled  a  big  rock,  so  that  she  could  not  escape,  and 
there  he  kept  her,  bringing  her  food  to  eat  each  day. 

''After  she  had  been  there  a  great  while  she  gave  birth  to  a  male 
child,  tile  eon  of  the  god  of  day.  This  child  grew  to  liis  full  ma- 
turity in  this  cave.  He  could  not  gek  out,  because  on  leaving  in 
the  morning  tu  search  for  food  the  bear  always  rolled  the  rock  in 
the  entrance,  and  on  his  returning  he  closed  it  behind  him  with 
the  same  rock.  But,  after  obtaining  his  full  power,  this  offspring 
of  the  parents  of  all  things  was  able  to  roll  the  stone  away  and  go 
where  and  whenever  he  pleased-  He  always  contrived,  however, 
to  go  out  after  the  bear  had  departed  in  the  pursuit  of  game  and  to 
return  before  that  animal  returned  at  the  close  of  day, 

**At  first  this  son  of  the  moon  mother  thought  that  he  was  the 
offspring  of  the  bear,  but  his  mother  told  him  who  his  true  father 
was,  and  related  to  him  how  it  happened  that  she  was  in  that  mis- 
erable condition.  From  that  time  on  the  mother  and  son  talked 
over  plans  of  escape.  At  last  they  made  up  their  minds  what  to 
do,  and  at  the  first  opportunity  they  failed  not  to  put  their  plana 
into  execution. 

**As  soon  as  the  bear  was  out  of  sight  and  hearing  one  morning, 
the  eon  of  the  great  mother  rolled  the  stone  from  the  cave  entrance, 
put  his  mother  on  bis  back,  and  ran  and  ran  and  ran  all  day  toward 
the  place  where  the  sun  sets,  because  he  knew  that  the  sun  touches 
the  earth  on  all  sides  of  the  great  hole  at  his  going  down.  Towards 
night  they  could  hear  the  growling  bear  coming  in  the  distance* 
Harder  and  harder  ran  our  first  brother  with  our  mother.  Nearer 
and  nearer  came  the  bear,  With  open  mouth  be  got  so  close  to 
them  that  his  breath  blew  in  our  mother's  face.  With  a  horrifying 
growl,  the  animal  sprang  to  seize  her.  At  the  same  moment  our 
brother,  with  one  great  leap,  reached  the  palace  of  the  sun.  The 
great  gate  closed  and  shut  the  bear  out, 

*"But  the  terrible  beast  charged  upon  the  gate  and  would  have 
broken  it  in  pieces  had  not  our  brother  left  his  mother  and  drove 
hira  from  the  palace  front  with  his  mighty  war-club.  Bent  upon 
having  his  wife,  as  the  bear  styled  our  mother,  he  then  attacked  the 
palace  frora  the  rear.  On  this  side  another  one  of  our  brothers,  a 
son  of  those  above,  defended  the  edifice  and  drove  the  infuriated 
b&mmal  away. 
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*'To  reward  theee  defenders  of  the  sun's  wife  and  of  his  boiiie. 
the  Great  Spirit  made  oar  first  brother  the  morning  star,  and  th« 
other  brother  the  evening  star.  They  are  in  the  heavens*  as  yon 
have  all  seen  them.  The  morning  star  still  guards  the  entmnci^  to 
the  0nn  in  front,  the  evening  star  the  entmnce  in  the  rear, 

*'Ever  sinc^  the  resene  the  bear  and  his  descendents  have  beea 
enenitea  of  the  moon  and  her  children,  and  ever  sine©  that  time  il 
baa  been  the  woman's  duty  to  destroy  the  bear  every  chance  alie 
can,  to  avenge  the  wrong  done  the  moon  mother  in  the  long  ago. 
Our  sons  capture  or  kill  thero,  and  we  take  revenge  on  the  living 
animal  or  upon  his  lifeleas  hide/* 

*' Wow,  wow/*  sbneked  the  aged  squaw  again.  The  lookefa-on 
**8track  up"  the  bear  chant  The  drummers,  who  had  arrived, 
beat  the  drum.  The  aged  squaw  danced  the  bear  dauoe,  shaking 
first  the  dub  towards  the  god  of  night,  then  the  struggling  little 
bear     The  cacique  sprinkled  the  dancer  with  sacred  meal  and 
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prayed  to  thoee  above.  The  old  woman  dropped  the  bear  to  the 
ground,  and  an  tbe  helplese  little  thing  howled  and  cried  moBt  piti- 
ably, she  beat  the  life  out  of  it. 

Picking  up  the  animare  lifeless  body,  the  old  woman  ahook  it 
vigorously.  Then  dancing  aorosa  the  plaza  as  she  shrieked  and 
batted  her  mouth,  she  entered  her  own  house  and  laid  the  beax 
with  head  to  the  fire  a  moment.  Then  ehe  took  it  and  laid  it  in 
the  rear  of  the  room.  Here  the  populace  followed  her.  Hither  to 
her  house  the  women  then  rushed  with  baskets  of  eatables.  Hither 
into  this  house  entered  the  populace.  As  they  entered  each  one 
blew  his  breath  on  his  right  hand,  patted  the  bear  a  moment  with 
that  hand,  passed  on,  squatted  on  the  floor,  and  partook  of  the 
eatables  till  he  had  satisfied  his  hunger.  Then  all  arose,  lit  tbe 
ceremonial  cigarette,  and  passed  out  again  into  the  public  dancing 
area. 

Here,  seated  in  the  oenter  of  the  area,  the  Indian  who  had 
touched  the  bear  first  when  it  was  captured  was  telling  every  one 
his  hunting  adventures  and  the  difficulties  he  htid  in  capturing  the 
cub  bear  which  his  mother  had  just  killed.  He  had  told  them  the 
same  story  before  when  they  had  returned  from  the  hunt,  but  it 
was  still  new  and  interesting  to  his  hearers. 

As  the  hero  was  thus  relating  his  hunting  trip,  men  dressed  in 
breech'Cloths,  their  bodies  painted  in  symbolic  colors,  their  hair 
decked  with  feathers,  entered  the  plaza  and  began  to  dance  in  single 
file  back  and  forth  across  the  public  dancing.ground,  as  the  chief 
penitents  beat  drums,  sang  the  bear  song,  and  gesticulated  to  bring 
out  the  meaning  of  the  same.  Soon  almost  all  of  the  men  and  boys 
joined  the  musicians,  and,  as  all  sang  and  shouted  at  the  top  of  their 
voices,  the  whole  procession,  dancers  included,  moved  toward  the 
general  feast  house  of  the  pueblo.  As  they  neared  it,  the  women 
rushed  out  of  their  houses  with  baskets  of  eatables.  These  they 
threw  skyward,  to  shower  down  upon  the  dancers  and  chanters  as  a 
thank-offering  to  those  above. 

On  entering  the  feast  hall,  the  aged  woman,  with  the  hide  of  the 
cub  bear  she  bad  killed,  headed  the  procession,  dancing,  "wow- 
wow-ing,**  and  batting  her  mouth  with  her  hand.  Thus  performing, 
fibd  encircled  the  middle  space  of  the  room  twice.  She  then  pro- 
ceeded to  her  son,  tbe  hero,  blew  her  breath  on  him  in  blessing, 
gave  him  the  hide,  and  immediately  left  the  room* 

As  soon  as  the  mother  had  departed,  tbe  oaciqae  sprinkled  the 
bear  skin  and  its  possessor  with  eacred  corn  pollen,  as  he  prayed  to 
bis  gods.     He  then  cut  tbe  left  front  leg  from  the  hide  and  placed 
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it  BmoDget  his  medicine  carios.  Then,  while  the  populace  danced 
from  left  to  right  around  him,  he  laid  the  hide  on  the  gound  and 
stamped  on  it^  as  he  again  praj^ed  and  Bprinkled  the  saored  duet. 

The  scene  at  once  changed:  With  one  blow,  the  war^captain 
severed  the  scalp  from  the  hide  and  hoisted  it  on  a  pole;  then 
around  this  the  men  danced  the  scalp  dance  for  hours.  This  wia 
continued  till  day  began  to  dawn.  Then  all  present  seated  them- 
selves in  the  big  house  or  in  the  street  just  outside  of  it  The 
breech-clothed  .dancers  then  served  them  with  eatables.  At  the 
rising  of  the  sun  the  oermoniea  closed* 

THE  OOBN   DANCE. 

At  dusk  one  evening  in  the  late  summer  of  liKW  every  man, 
woman  and  child  that  could  walk  prepared  prayer-sticks,  feathered 
them,  and  then  all  set  out  in  a  long-drawn-out  procession,  in  In^ 
dian  file,  to  the  bank  of  the  Rio  Chiquito»  north  of  the  village. 
Here  they  tossed  the  sticks  out  from  the  mesa  wall  to  the  valley 
below*  Then  after  them  they  oast  the  pollen  of  the  gods»  as  they 
prayed  to  the  rulers  of  heaven  and  earth.  They  then  marched 
back  to  the  plaza  in  the  same  manner  as  they  had  oome* 

Beaching  the  public  dancing  plat,  the  returning  people  lined 
up,  and  the  representatives  of  each  clan  marched  to  its  respect- 
ive estufa,  climbed  up  the  ladder  to  its  roof,  and  entered  it  through 
the  hatchway,  Then  around  the  center  post,  which  supports  the 
roof,  they  danced  and  prayed  to  the  gud  symbols  on  the  walls, 
while  the  caciques  sprinkled  them  with  sacred  pollen.  This  they 
continued  to  do  till  about  eleven  o'clock  in  the  evening.  Then 
they  left  the  est u  fa. 

On  leaving  the  estufa  some  of  the  men  went  to  digging  holes  in 
the  plasa;  some  went  to  cutting  down  pine  trees  and  dragging 
thera  to  the  plaza ;  others,  under  the  direct  guidance  of  the  cacique, 
began  to  prepare  a  long  pole  by  peeling  it  and  painting  it  in 
colors,  so  that  it  looked  much  Like  a  barber  pole,  except  that  it  was 
many  times  larger.  When  painted  they  put  a  cross  on  it.  Over 
this  they  suspended  a  large  wreath  of  corn  leaves,  interwoven  with 
spruce  twigs.  Meanwhile  the  men  at  the  plaza  set  the  trees  in 
the  ground  so  as  to  make  a  crescent-shaped  grove,  with  open  space 
facing  the  north.     This  completed  the  night  scene. 

At  sunrise  the  populace  gathered  around  the  painted  pole  and, 
with  a  great  shout,  raised  it  to  a  vertical  position.  Then  before  it, 
that  is,  between  it  and  the  village,  the  dancers,  two  men  alter- 
nating with  three  women,  lined  up  abreast,  facing  the  pueblo.  The 
women  were  dressed  in  black  cloth,  richly  embroidered  in  shining 
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etones,  in  shells,  aod  in  Bbining  silver  pieces.  The  men  wore  coatB 
of  bucksin  and  leggings  an^  moccasins  of  the  same  material,  bean- 
tifully  fringed  and  embroidered  with  shells  of  various  kinds.  They 
also  wore  an  outer  garment  of  buffalo  hide.  The  women  were 
bareheaded;  the  head-dresses  of  the  men  were  deerskins  and 
feathers  of  the  war  eagle.  To  finish  off  these  singularly  rich  and 
elaborate  head-dreases  there  was  added  to  each  a  pair  of  buffalo 
boms,  reduced  in  size  and  weight  and  arranged  as  they  grew  upon 
the  animal.  To  give  the  whole  dancing  suit  a  more  striking  appear* 
anoe,  the  dancers  had  suspended  at  their  backs,  from  the  crown  of 
their  heads  to  their  ankles,  a  line  of  war-eagle  feathers  so  arranged 
on  a  buckskin  cord  that  they  kept  a  horizontal  position. 

Wh€in  they  were  all  lined  up,  the  drum  on  the  south  estufa 
sounded.  The  dancers  then  danced  slowly  to  the  public  dancing 
plat.  Behind  them  the  pole  was  Jaboriousty  carried.  On  reaching 
the  plaza  with  it,  it  was  set  in  the  ground  just  west  of  the  arti- 
ficial grove.  The  dancers  then  retired  to  the  nearest  estufa,  as 
the  caciques  prayed  and  sprinkled  the  sacred  pollen  to  the  breeze. 

Soon  the  five  dancers,  the  two  men  and  the  three  women,  reap- 
peared and  formed  in  column  abreast  inside  the  crescent  arch  with 
their  faces  turned  toward  the  north*  The  musicians  came  next,  two 
chanters,  two  drummers,  and  two  tlnte  players.  Following  these 
came  the  squaws  of  the  place.  *They  were  gaudily  painted  and 
dressed.  Sparkling  ear  pendente  dangled  from  their  ears,  and  ring 
upon  ring  of  shell  beads  encircled  their  necks  and  reached  almost 
to  their  waists  in  front.  These  squaws  formed  in  line  to  dance  in 
a  great  circle,  having  the  striped  pole,  the  grove  and  the  musicians 
at  its  center ;  four  men  danced  with  the  squawe,  one  in  each  quad- 
rant of  the  circle.  In  dancing,  these  tripped  it  sidewise  to  the  left, 
moving  their  feet  about  four  inches  at  a  step ;  while,  as  a  counter- 
movement,  they  waved  their  hands,  first  the  right  and  then  the 
left,  to  the  time  of  the  music.  In  these  waving  hands  they  gripped 
ears  of  corn.  The  moving  around  the  entire  circle  by  ea6h  partici- 
pant completed  a  dancing  set. 

The  women  of  the  special  dancing  group  of  five  tripped  it  lightly 
five  steps  in  succession  as  they  alternately  waved  ears  of  corn 
in  their  hands;  the  men  vigorously  stamped  and  shook  the  gourd 
rattles  they  carried  in  their  left  hands  and  waved  the  bunches  of 
pine  twigs  they  carried  in  their  right  hands.  Then  all  wheeled 
about  so  as  to  face  the  east.  Then  five  steps  more  were  tripped  or 
stamped;  a  whirl  to  the  south  was  then  made.  This  time  the 
dancers  raised  their  hands  alternately  ab<jve  their  heads  in  a  vigor* 
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oue  thrust  as  they  danced.  Wheeling  8o  as  to  face  the  west,  both 
hands  were  siraultaneously  elevated  above  the  head,  and  five  steps 
were  enipbatically  stamped  by  both  meo  and  women.  Turniog  on 
their  heels  so  as  to  face  the  north,  they  began  to  danoe  urn  at  first. 
Thus  they  continued  to  perform  throughout  the  whole  "set/'  and 
from  set  to^eet,  till  the  ceremonies  were  brought  to  their  ooQsum- 
mation. 

At  the  close  of  each  set  the  actors  retired  to  their  respective 
estufaa,  and  another  set  of  performers^  after  they  bad  been  sprinkled 
with  the  sacred  dust  in  the  presence  of  the  symbolic  paintings  of 
the  sun  edifices,  came  from  those  houses,  similarly  ooetumed,  to  take 
their  places. 

Just  Rn  the  first  set  was  breaking  up  the  ''funny  men*'  eamd 
tumbling  and  rolling  into  the  plaxa.  They  were  the  same  black 
and  white  clowns  we  have  met  with  before ;  but  in  this  case  their 
bodies  were  decorated  with  corn  strung  on  cords  of  buckskin  and 
hung  over  their  shoulders  like  wreaths.  They  were  not  so  fanny 
now  as  when  we  first  saw  them.  Their  principal  duty  at  this  time 
was  to  present  to  the  gods  the  wrong-doings  of  the  tribe.  This 
they  proceeded  to  do»  in  imitation,  to  the  limit,  as  the  lookers-oii 
shrieked  and  howled  with  mirth.  When  the  next  dancing  set 
formed,  the  clowns  retired  to  the  estufas  or  laid  down  to  rest  in 
the  shade  of  the  grove  till  the  sef  was  danced  through.  Then  they 
became  active  again. 

Thus,  throughout  the  whole  day,  dancing  scenes  alternated  with 
clown  performances  till  evening  claimed  the  land.  Then  all  lined 
up  in  double  column,  with  columns  facing  each  other.  Between 
these  lines  the  caciques  marched  backward  and  forward  and 
sprinkled  all  with  the  sacred  dust.  Then  the  columns  marched  to 
the  inner  room  of  the  chief  cacique's  house  and  deposited  the  ears 
of  corn  they  carried  in  their  hands  or  had  suspeuded  at  their  shoul- 
ders. This  corn  they  gave  as  an  offering  to  the  gods  for  the  boun- 
tiful crop  they  had  raised.     The  dance  closed  with  this  scene. 

I  TEB   SKAKE   BANGS. 

This  dance  was  seen  at  Zia  pueblo,  but  the  Jemez  have  it  also. 
It  is  there  a  secret  ceremony,  performed  at  night,  the  same  as  at 
Zia. 

Just  at  duskt  at  the  full  of  the  moon,  in  August,  in  1899,  the 
antelope  priests  went  to  the  place  where  they  had  collected  snakes 
of  every  kind  to  be  found  in  the  region.  These  snakes  they  fed 
till  they  would  eat  no  more.  Then,  after  they  had  sprinkled  them 
with  sacred  meal,  they  took  snake  canes  having  feathers  suepended 
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at  one  end,  and  with  these  they  rolled  the  anakes  around,  waved 
the  feathers  over  them  till  they  became  bewildered  and  uncoiled, 
if  they  had  coiled.  They  then  picked  thera  up  one  by  one  with 
their  bare  hands,  put  them  in  large  earthen  jars,  covered  them  over 
in  the  jars  with  a  buckskin  covering,  and  then  carried  the  jare  on 
their  heads  to  the  central  estufa.  These  they  placed  around  the 
central  post  in  that  house.  Then  around  them,  in  the  presence  of 
their  idole  and  the  symbolic  paintings  of  the  house,  they  danced* 
sprinkled  eacred  dust,  and  prayed  for  a  considerable  time. 
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Then  men,  dressed  only  in  breech^oloths  and  bearing  no  weap- 
ons whatever,  left  the  pueblo  one  after  another,  in  a  long-drawn-out 
prooesBion,  and  marched  with  majestic  tread  to  a  point  on  the  adobe 
flat  about  two  miles  northwest  of  the  village.  This  being  reached, 
all  lined  up  abreast,  facing  the  village*  Then,  at  a  given  eignal  of 
the  chief  antelope  priest,  the  snake  race  waB  on.  Instantly  the 
competitors  were  running  like  deer  over  the  parched  ground.  For 
a  few  moments  all  kept  pace  with  each  other.  Then  four  or  five 
began  to  lead  out.  Then  two  of  these  made  gains  on  the  others. 
Then  one  of  them  began  to  outstrip  the  other,  Nearer  and  nearer 
the  goal  they  came.  Across  the  public  dancing  area  the  leader 
dashed  to  the  estufa.  With  one  bound  he  leaped  upon  the  roof,  a 
tall,  mueoukr«  powerful  Indian,  with  p^^'^^mg,  piercing  eyes.   Amid 
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the  eho0ting  of  the  breathless  spectatore,  the  chief  snake  priest 
placed  a  wreath  af  piny  on  twigs  on  his  head.  Triumphanl  and 
panting,  he  then  left  the  root  of  the  estofa. 

Immediately  following  the  race,  a  horrible,  blood-cnrdliDg  oere- 
mony  begun  in  the  eataf a.  There  some  of  the  snake  priests,  dreeeed 
in  fantastic  garments,  stood  a  moment  over  the  jars  cootaioing  the 
slimy,  wriggling,  crawling  snakes,  sprinkled  the  yellow  powder  to 
the  four  corners  of  the  earth,  and  muttered  half  audible  iooanta- 
tione.  Then,  as  they  uttered  a  low,  rattling  noise,  they  todk  the 
reptiles  from  the  jars  and  passed  them  to  six  other  snake  priests, 
as  we  would  hand  a  bunch  of  shoestrings  to  another  person.  The 
latter  priests  squatted  about  a  large  bowl  containing  a  dark  red, 
medioalty  prepared  liquid  in  which  the  snakes  were  to  be  washed. 
As  soon  as  the  passing  of  the  snakes  commenced  the  masicians 
began  a  low,  humming  chant,  the  roughly  handled  snakes  hissed  or 
rattled,  the  big  drum  measured  out  the  time,  and  the  squatting 
priests  beat  it  with  their  writhing  snakes,  This  humming,  rattlingi 
hissing  and  drum^beating  grew  gradually  louder  and  louder,  and 
wilder  and  more  barbaric  and  ferocious,  until  it  burst  into  a  fiendish 
shrieking  and  howling.  Just  as  the  excitement  had  reached  its 
height  the  squatting  priests  grasped  the  snakes  by  their  necks, 
thrust  them  into  the  liquid,  drew  them  out  agaio*  and  dashed  them 
furiously  upon  a  sanded  circular  plat  called  the  snake  home. 
Around  this  snake  area  stood  three  other  priests  with  snake  whips 
to  prevent  the  hissing,  rattling,  infuriated  reptiles  from  coiling  as 
they  fell.  This  they  succeeded  in  doing  by  a  process  of  rolling 
the  snakes  about  in  the  eaud.  As  the  snake  bathing  progressed 
the  fanatical  excitement  grew  more  and  more  intense.  The  low, 
murmuring  song  broke  into  wild,  hideous,  unearthly  shrieks.  The 
six  priests  grew  more  wild  and  fierce,  With  red-stained  hands 
they  vigorously  dipped  snake  after  snake  and  dashed  it  furiously 
down  upon  the  sand  till  all  the  snakes  had  been  washed. 

The  snakes  were  then  put  back  into  the  jars  and  carried  to  a 
le%^el  spot  about  two  miles  up  the  river  from  the  village.  Follow- 
ing them  when  they  set  out  danced  the  antelope  priests,  much  in 
the  same  manner  as  a  baboon  trips  about  in  a  cage.  Their  almost 
naked  bodies  were  streaked  with  white  paint,  as  were  also  their  faces. 
Battles  of  various  kinds  were  tied  to  their  knees.  Embroidered 
dancing  skirts  of  white  cotton  hung  about  their  loins,  Necklaces 
encircled  their  necks  and  extended  nearly  to  the  waist  Hue  in  front, 
and  coyote  skins  were  suspended  from  the  waist-belt  at  the  back« 
The  chief  antelope  priest,  bearing  the  sacred  symbol  of  his  frater- 
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Dity,  headed  the  dancers.  Immediately  behind  this  priest  followed 
the  bearer  of  the  eaored  medicine  bowl.  AH  the  other  representa- 
tives of  the  order  carried  rattles  in  their  hands,  with  which  they 
kept  up  a  continuous  noise  like  that  made  by  the  sacred  snakes. 
Four  times  around  the  leveled  space  they  danced,  and  sprinkled  sa- 
cred meal  when  they  had  arrived  there*  Then  they  lined  up  to 
await  the  coming  of  the  snake  men,  whom  they  had  passed  on  the 
way.  With  a  majestic  step  the  latter  soon  came,  entered  the  en- 
closed space,  and  lined  np»  facing  the  antelope  priests. 

Thus  lined  up,  the  snake  men  presented  a  grewsome,  diabolical 
picture.  Their  bodies  were  daubed  with  dark  red  paint.  Their 
chins  were  blackened,  and  outlined  with  a  broad  white  stripe* 
Their  breeob-cloths  and  their  moccasins  were  dyed  red  with  the 
blood  of  animals*  From  their  ankles,  knees,  waists  and  necks  sus- 
pended  rattling,  hideous-looking  objects.  In  tbeir  left  hands  they 
carried  snake  whips.  In  the  jars  on  their  heads  they  carried  the 
snakes  that  were  to  play  such  a  prominent  part  in  the  coming  ex- 
ercise* 

After  the  lining  up  of  the  snake  men,  for  a  moment  there  was  a 
breathless  silence.  Then  at  a  signal  they  lifted  the  jars  from  their 
heads  and  poured  the  snakes  on  the  ground.  At  the  same  time  a 
deep  hamming  of  artificial  rattles  began,  followed  immediately  by 
a  vigorous  chant  The  chant  grew  louder  and  louden  The  two 
lines  of  priests  swayed  slowly  backward  and  forward  towartis  each 
other,  like  two  lines  of  writhing  snakes.  The  snake  whips  were 
constantly  waved  over  the  wriggling  reptiles.  The  chief  medicine- 
man of  the  snake  ceremonies  strode  back  and  forth  and  scattered 
sacred  meal.  The  snake-priest  lines  suddenly  broke  up  into  groups 
of  three.  The  chant  at  once  grew  louder  and  louder.  The  dancers 
became  more  and  more  excited.  One  man  in  each  of  the  groups 
of  three  dropped  to  one  knee  and  arose  with  a  squirming  snake  in 
his  mouth*  Around  the  leveled  area  four  times  he  then  danced 
with  his  snake,  as  another  priest  of  the  set  of  three  to  which  he 
belonged  waved  eagle  feathers  before  i^he  reptile  to  attract  its  at- 
tention and  prevent  it  from  sinking  its  fangs  into  its  bicarer* 
Eeaching  the  starting- place  the  fourth  time,  the  snake  was  dropped 
to  the  ground,  and  was  at  once  dexterously  picked  up  by  the  third 
member  of  the  trio.  Thus  were  the  reptiles  gathered  up  and 
►  danced  with  again  till  every  one  in  the  collection  had  been  danced 
four  times  round  the  circle  in  the  mouth  of  a ''carrier"  of  each 
group. 

As  the  snakes  were  being  danced  with  the  fourth  time,  the  chief 
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priest  of  the  oeremonies  soattered  saored  oom  pollen  in  a  oirole  on 
the  ground.  Instantly  a  profound  silence  fell  over  all.  The  snake 
men  advanced  and  threw  down  their  snakes  within  the  yellow  ring. 
Then  at  a  given  signal,  with  a  howl  the  whole  medicine  line  made 
a  mad  rush  for  the  circle,  and  each  Indian  seized  as  many  snakes 
as  he  could  carry  in  as  many  ways  as  possible.  They  then  all  made 
off  with  them  in  every  direction  as  fast  as  they  could  go,  to  set 
them  at  liberty  to  carry  the  prayers  of  the  people  to  the  divinities 
for  rain.    The  snake  dance  is  an  elaborate  prayer  for  rain. 


Misedla'M0^^8  Papers. 


273 


THE  CLIMATOLOGY  OF  KANSAS. 

By  T,  B.  Jennings,  United  Staten  Wemther  Bureau.  To|>eks. 

IN  reviewing  the  history  of  a  country  it  is  custoroary  to  divide  it 
into  prehietorio  and  historic-  In  writing  of  the  climatology  of 
this  state  we  will  divide  it  into  two  periods ;  the  first  period  extend- 
ing from  the  eariiest  reliable  written  accounts  of  its  weather  down 
to  the  time  ( 1887)  that  systematic  observations  and  records  were 
practically  begun  over  the  entire  state. 

Though  the  state  is  young  it  has  a  few  records  that  began  in  the 
dim  past.  The  Port  Leavenworth  record  began  in  1836^  the  Fort 
BUey  record  in  1853,  the  State  Agricultural  College  record  in  1858^ 
the  Kansas  University  record  in  1868,  the  Independence  record  in 
1872,  and  the  Dodge  City  record  with  1875. 

THE  PREHISTORIC  CLIMATOLOGY. 

FLOODS. 

The  old  river  boatmen  give  an  account  of  a  flood  in  the  eastern 
part  of  the  territory  and  in  the  Missouri  river  in  1785,  which  paeeed 
down  that  river  and  into  the  Miesiesippi,  flooding  the  ^'American 
bottoms"  across  from  St.  Louis,  and  for  many  years  was  referred 
to  as  '*the  great  flood,"  Twenty-aiE  years  later  the  Missouri  river 
bottoms  were  again  flooded, 

About  the  last  of  February  or  1st  of  March,  1826,  heavy  rains 
began  in  what  is  now  the  southeast  quarter  of  the  state,  raising  the 
Neosho  and  its  tributariee  out  of  their  banks  and  flooding  their 
bottoms;  heavy  rains  continued  in  the  territory  during  the  season. 
In  June  the  lowlands  near  the  mouth  of  the  Kaw  were  flooded  p 
owing  to  high  water  in  the  Kaw  and  Missouri  rivers  meeting; 
in  the  fall  a  destructive  flood  swept  down  the  Neosho,  carrying 
away  wigwams,  houses,  and  gathered  and  ungathered  crops. 

In  1844  ooonrred  probably  the  worst  floods  eastern  Kansas  has 
ever  experienced.  Rev.  Mr.  Meeker,  who  was  missionary  to  the 
Ottawa  Indians,  and  was  living  on  what  is  now  the  town  site  of 
the  city  of  Ottawa,  in  his  letters  gave  a  graphic  account  of  the 
condition  of  the  Marais  des  Cygnes  and  the  destruction  wrought 
by  it  at  that  point  From  May  7th  to  the  20th  there  were  nine 
days  of  rain,  and  daily,  23d  to  29th,  inclusive;  rain  began  again  on 
June  7,  and  on  the  12th  the  Marais  des  Cygnes  overflowed  its 
-18 
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batiks,  carrying  away  outhouses,  fences,  cattle,  pige,  and  chickens; 
the  river  began  falling  on  the  14th  and  rising  again  on  the  20th. 

At  Fort  Leavenworth  the  rainfall  for  June,  1S44,  was  8,53  inches; 
July,  12  inches;  August,  8.08  inches  — aggregating  28. 61  inches  for 
the  three  months  (normal  annual  precipitation  fur  that  place  is 
30.89  inches).  Mr.  Kichard  W,  CammiDs,  of  the  Fort  Leavea- 
worth  agency,  reported  to  the  government;  "All  those  farming  on  J 
the  bottom-lands  of  the  Kansas  river,  and  other  bottom-lands^  lost  j 
their  crops  entirely ;  not  only  their  crops,  but  nearly  all  their  stock, 
hogs,  cattle,  and  even  horses.  .  ,  .  The  *Konza9'  farm  mostly 
on  the  bottom-lands  of  the  Kansas  river,  which  wb§  overOowed 
from  bluff  to  blnff."  S.  M.  Irvio,  Indiaa  agent  in  charge  of  the 
Great  Nemaha  subagenoy,  reported:  "The  past  season,  you  must 
be  aware,  has  been  a  most  unpropitious  one  for  farming  opera  tions» 
The  unprecedented  fall  of  rain  which  took  place  in  June  and  July» 
by  which  much  of  the  best  farming  lands  of  the  Indiana  was  sev- 
eral times  inundated,  has  been  a  serious  drawback  upon  the  aggre- 
gate value  of  the  farming  products/' 

W*  W.  Cone,  in  his  Shawnee  Coonty  History,  speaking  of  the 
flood  of  1844,  says:  '* During  the  flood  Major  Cnmmings,  pay- 
master of  the  United  States  army,  wishing  to  cross  from  the  south 
to  the  north  side  of  the  Kaw  river,  at  Topeka,  stepped  into  a  canoe 
at  about  the  present  site  of  the  corner  of  Topeka  avenue  and  Secoad  i 
street,  and  was  rowed  by  an  Indian  from  there  to  the  bluffs,  near 
the  present  residence  of  J*  M.  Harding,  in  Soldier  township*  the 
water  then  being  twenty  feet  deep  over  the  ground  where  North 
Topeka  now  stands," 

Mr.  R  E.  Chappell,  of  Kansas  City,  Mo.,  an  old  river  steamboat 
man,  states  that  the  flood  of  1844  in  the  Missouri  river  was  con- 
fined to  the  lower  river,  and  says:  ''The  entire  bottom  from  the 
Kaw  to  the  mouth  of  the  Missouri  was  completely  submerged,  and 
from  bluff  to  bluff  presented  appearance  of  an  inland  sea."  He 
further  states  that  in  1845  and  in  1851  there  was  unusually  high 
water  in  the  river,  and  all  the  second  bottoms  and  low  alongha  were 
submerged,  and  we  find  that  at  Fort  Leavenworth  15.80  inches  of 
rain  fell  during  J  hub,  1845,  while  in  1851  the  Fort  Leavenworth 
record  shows,  for  May,  6,40  inches;  for  June,  8,16;  July,  6.78,  and 
August  6.02— a  total  of  26  J6  inches, 

THE   DROUGHT, 

Mr,  E.  0,  Manning,  in  bis  paper  **In  at  the  Birth,  and  —  **  aajB 
in  part;  ** During  the  winter  of  1859-'60  the  sun  shone  forty-five 
oonsecutive  days  through  a  cloudless  sky  upon  a  snowless  plslo. 
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Through  the  aummer  uf  IH60  the  hot  wind  parched  the  soil  and  no 
hflrvest  followed  the  seed4im©;  hence,  the  approaehiii*:  winter 
braogbt  an  alarmmg  outlook."  ( He  was  living  in  Marshall  county 
then.) 

Mr.  Wm.  H.  Coffin,  who  settled  in  Leavenworth  county  in  the 
'&0*B,  speaking  of  the  drought,  says,  in  part:  *'In  the  great  drought 
in  Kansas,  from  June  19, 1859,  to  November,  I860,  not  a  shower  of 
rain  fell  at  any  one  time  to  wet  more  than  two  inches  deep,  and 
but  two  light  snows  in  the  winter  {1859-'60)/  Roads  never  got 
muddy,  and  the  ground  broke  open  in  great  cracks.  There  were 
no  vegetables  whatever,  and  a  burning  hot  wind  in  July  and  August 
withered  everything  before  it.  Fall  wheat  came  up  in  the  spring, 
but  withered  and  died.  Most  counties  did  not  harvest  a  bushel. 
Low  bottom-lands,  where  well  tilled,  gave  some  corn,  but  most  other 
lands  dry  fodder.  Prairie -grass  grew  until  July,  then  all  withered 
and  died;  enough  to  supply  their  needs  was  mostly  secured  from 
low  bottom- lands.     Wells,  springs  and  streams  dried  up.** 

Hon,  Geo.  W,  Martin,  in  an  address  before  the  Old  Settlers*  As- 
sociation of  Geary  County,  Heptember  21, 1901,  said,  in  part:  "The 
changed  condition  in  Kansas  is  indicated  by  the  tone  of  the  people 
during  the  recent  dry  spell.  It  is  no  etisy  matter  to  reclaim  a  new 
country,  but  the  people  of  Kansas  have  accomplished  marvels. 
The  drought  of  1860  began  September  h  1859,  from  which  date 
there  was  no  rain  until  Heptember  or  October,  18<J0.  ,  .  .  On 
the  13th  of  July  the  mercury  went  up  to  112  and  114  degrees  in 
the  shade  ( the  highest  temperature  at  Manhattau  was  115  degrees) ^ 
and,  with  a  hot,  scorching  wind,  it  kept  at  these  tigures  for  weeks. 
The  leaves  withered  and  fell  off  the  trees,  and  eggs  roasted  in  the 
sand  at  midday.  The  dates  of  the  t>eginntng  and  ending  of  the 
drought  vary  in  locations,  but  it  may  be  said  that  there  were  from 
twelve  to  fourteen  months  between  rains/' 

Horace  Greeley,  writing  in  the  New  York  Imiependent,  of  Feb- 
ruary 7,  lB6t,  referring  to  the  drought  of  the  preceding  year,  said : 
•*,  ,  .  Drought  is  not  unknown  to  us;  but  a  drought  so  persM- 
ent  and  so  severe  as  that  which  devastated  Kansas  in  1860  is  a 
stranger  this  side  of  the  Mississippi.  No  rain,  or  none  of  any  con- 
sequence, over  an  area  of  40,000  square  miles,  from  seed-time  till 
harvest — wheat,  Indian  corn,  buckwheat,  succressively  deposited  in 
the  earth,  to  die  without  germination,  or  to  start  only  to  be  blighted 
and  wither  for  want  of  moisture." 

Mrs.  Susan  M.  Weymouth,  in  the  Daily  Capital,  July  19,  IWl. 
says:   **The  drought  of  1860  gave  to  Kansas  the  ignomini0UB  naoie^ 
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'droughty  Kansas.'  ...  It  seemed  for  a  time  that  the  powen 
of  heaven  and  earth  were  against  us.  .  .  .  Previoos  to  1860  a 
good  many  trees  were  planted.  The  hot  winds  of  that  summer 
told  on  them,  and  in  after-years  the  south  side  of  the  trees  showed  of 
the  fearful  heat  which  they  had  passed  through,  for  there  was  al- 
ways a  dead  part.  That  year  will  go  down  in  history  as  having  the 
hottest  day  on  reoord.  ...  -It  was  in  July,  ...  a  frights 
ful  day.  People  fled  to  their  cellars  and  every  door  and  window 
was  closed.  It  was  as  if  the  wind  was  coming  from  a  red-hot  fur- 
nace for  nine  or  ten  hours. 

"Next  day  we  looked  to  see  what  damage  it  had  done;  birds, 
chickens  and  stock  had  succumbed,  and  the  trees  were  badly  in- 
jured; the  tender  things  for  two  feet  on  the  south  side  were  as  dead 
as  if  a  fire  had  swept  through  them." 

The  year  1874  has  been  called  a  drought  year,  but  it  was  not;  it 
it  was  a  grasshopper  year. 

(Subject  to  be  continued  as  "Historic  Climatology.") 
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NATURE  PHOTOORAPHT  IN  KANSAS -THE  WORK  OF 
UR.  AND  MISS  McCOLM. 

By  Gracs  R.  MSElLRR.  Ottawa. 

SINCE  the  beginninge  of  the  Boienoe-art  of  photography  the 
photographio  artists  have  striven  not  only  to  "bold  the  mirror 
up  to  nature,"  but  to  fix  iraperiBhable  pictures  of  the  image  re- 
flected there.  Of  late  years  wonderful  things  have  been  aocom- 
pHshed.  The  bird  woman  has  defied  all  the  discomforts  of  hours 
of  waiting  in  the  forest  depths  to  bring  home  pictures  of  the  fledge 
lings  in  the  nest;  Mr.  Chapman  has  solved  th©  mystery  of  the  fla- 
mingo city,  and  proved,  by  photographs^  the  truth  of  bis  statements; 
Mr.  Dugmore  has  caught  bird  and  beast  in  intimate  home  life  and 
shown  them  to  us  as  they  are;  J.  Horace  McFarlaud,  with  loving 
care,  has  made  us  also  '^acquainted  with  the  trees**;  Mabel  Osgood 
Wright  has  imprisoned  in  books  the  beds  of  wild  flowers  and  ferns 
the  botanist  loves  and  dreams  of. 

In  Kansas,  also,  the  beauties  of  nature  have  appealed  to  the 
amateur  photographer  and  tnuch  fine  work  has  resulted,  such  as 
the  illustrations  of  Doctor  Quayle*s  nature  books  from  pictures 
taken  by  Professor  Parraenter  and  Almiua  Woods.  So  far  as  I 
know,  no  one  has  surpassed  the  McOolms,  as  they  present  to  us 
flowers^  birds,  animals  and  landscapes  in  Kansas. 

For  the  artistic  perfection  of  their  work  various  causes  are  as- 
signed.  One  says  they  know  exactly  how  much  time  to  give  to  an 
exposure;  another  says  they  have  a  fine  perception  of  perspective; 
Miss  McColm  herself  ascribes  much  of  their  Bucoesa  to  a  careful 
attention  to  detail*  All  these  are  doubtless  true  ;  but  also  is  it  true, 
as  one  of  their  Eastern  publishers  suggests:  *'They  have^  besides 
mechanical  skill,  the  soul  of  the  artist,  and  this  they  put  into  their 
pictures.*^ 

Some  years  ago  I  found  in  a  floral  magazine  a  page  of  Kansas 
wild-flower  pictureSf  by  Gr.  E,  McColm*  The  reproduction  was  not 
goodf  but  something  of  artistic  truthfulness,  as  well  as  the  fact  that 
they  were  correctly  named,  attracted  my  attention.  Later,  illustrated 
articles  appeared  in  the  Kansas  City  Star  by  the  same  author. 
Again  the  work  of  reproduction  was  poorly  done,  but  I  was  much 
interested*  Last  winter  I  found  in  the  Cluh  MembBr  a  beautiful 
print,  *'Along  th^  Wakaru^a,"  Thi^  was  signed  "Viola  McColm, 
Buokliuj  Kun  "     Now,  having  found '*  the   ^ouiaii  in  the  c^se/*  I 
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hesitated  bo  longer,  but  sent  a  letter  asking  for  unmounted  photo* 
graphs  for  Chriatmas  gifts  to  friends,  A  prompt  TespoDse  came, 
with  a  package  of  these  wonderfal  pictures  to  choose  frooa.  They 
were  so  singularly  exact  in  detail,  so  clear  and  sharp  in  aulline, 
and,  withal,  so  beautiful^  that  I  at  once  wished  their  merit  might 
be  brought  to  the  attention  of  the  Academy  of  Science,  as  the 
highest  expression  yet  reached  in  oor  state  of  the  photographic 
art  beautifuL  Miss  McCblm  kindly  consenting  to  furnish  me  with 
specimens  and  a  few  notes  of  their  work,  I  am  therefore  enabled  to 
have  the  honor  of  presenting  them  to  yon  to-day* 


%M 


tj^^ 


YOUNG  MOURNING-DOVES. 


Wishing  to  make  a  oollection  of  pictures  of  on t-of -door  subjects. 
Miss  McCohn  and  her  brother  purchased  a  camera  in  1899,  So 
ignorant  were  they  of  photographic  art  that  they  supposed  suooese 
in  negative  making  depended  wholly  upon  development.  A  few 
plates  were  exposed  in  Topeka  on  a  dull  November  day,  immediately 
after  the  purchase  of  the  camera.  They  were  taken  to  a  photc^- 
rapher  to  be  developed,  as  they  took  their  first  lesson  in  develop* 
ment.  **All  were  badly  undertimed  exposures;  so  we  bad  only 
spoiled  plates  instead  of  negatives,"  she  sajs.  Aside  from  this  one 
lesson,  all  their  knowledge  of  picture  making  has  been  gained  from 
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bool^e  acid  from  personal  experienoe,  and  they  do  all  their  own 
fioiabing. 

They  were  led  to  photograph  nature  aabjeota  from  a  lova  for 
nature,  and  ae  they  worked  they  found  more  and  more  to  interest 
tbeiii,  and  the  desire  grew  to  know  more  of  the  things  they  pic- 
tored. 


Mi 

^^ 

^■- 

H 

,  /f 

1 

. 

i 

1  M  ^.4  v^-r-n*                                f                                     y         ■     -^                           '-             ,                                      '          J 

caow,  srmNG. 

Prom  Miss  MoOolra^s  "Notes  by  the  Way/*  I  quote:  '*A  etill, 
cloudy  day  is  the  ideal  one  for  photographing  nature  subjects. 
But  we  are  not  often  favored  with  such  conditions— especially  in 
western  Kansas. 

'*In  photographing  flowers,  where  they  grow,  it  is  desirable  to 
be  able  to  use  a  small  diaphragm,  and  give  time  exposure,  so  as  to 
have  a  good  depth  of  focus  and  plenty  of  detail  From  a  negative 
poseessing  these  qualities  one  may  make  good  bromid  enlarge- 
ments. 

** Sometimes  just  at  sunrise  or  sunset  it  is  calm,  so  one  may  give 
time  exposure  on  flowers,  and  with  the  soft  light  obtain  very  beau- 
tiful results.  Often,  however,  the  wind  blows  continuously,  and 
on©  must  be  csontent  with  a  rapid  snap-shot  in  the  bright  Bunlight. 
When  the  wind  does  not  interfere,  an  umbrella  is  useful  to  soften 
the  light,  when  taking  nature  subjects  near  the  middle  of  a  bright 
ay. 


"Orthoohroaiatio  or  iBoohromatic  plates,  when  they  can  be  ob- 
tained freeh,  are  preferred  for  floral  or  laiidecap©  work,  beoaua#  Ihay 
give  better  color  values. 

''In  photographiDg  an  adult  bird  on  the  nest,  the  camera  roay^^ 
be  fooused  on  the  nest  and  everything  made  ready  for  the  expuft^H 
ure ;  then  one  may  go  some  diBtance  away  and*  when  the  bird  retarnftj^^ 
take  the  picture  by  pulling  a  string  attached  to  the  ehutter, 

**In  all  our  arperienoe  in  bird  photography  the  YellQW-billed 
ouokoo  is  the  only  one  that  has  destroyed  eggB  because  of  our  in- 
trafiion/' 
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OAOINOS  OF  SEWAGE  FLOW  AT  LAWEENCE,  KAN. 

By  W.  C.  Hoju>  ftnd  A.  H*  Hakm.  UnitetMity  Qt  K&n«u,  Lawmnee. 

THE  following  is  a  report  of  reBearch  work  undertaken  by  Mr, 
A,  H-  M&nn,  an  engineering  fienior  at  the  University  of  KaG- 
saSi  the  work  being  done  under  the  direction  of  Prof.  W.  C.  Hoad, 
The  report  is  written  by  Mr.  Mann. 

Very  little  investigation  of  the  actual  rates  of  flow  of  sewage  in 
eitiea  and  towns  has  been  made  where  this  flow  was  observed  con- 
tinnously  and  for  a  considerable  period.  With  the  exception  of 
I  one  aet  of  gagings  made  on  two  main  sewers  in  Des  Moines,  Iowa, 
^H  the  writer  was  unable  to  find  any  record  showing  that  gagings  have 
^M  been  made  in  this  manner  and  on  a  large  amount  of  sewers. 
^P  These  gagings  at  Des  Moines  were  made  by  J.  A.  Moore  and  W. 
^  J.  Thomas,  class  of  1895,  Iowa  Agricultural  College.  Two  main 
sewarB  were  gaged  continuously  for  fifteen  days. 

The  gagings  at  Lawrence  were  made  in  order  to  obtain  a  reootd 
of  the  continuous  flow  of  sewage  from  a  purely  residenoe  district 
and  for  a  considerable  length  of  time* 

The  conditions  at  Lawrence  are  especially  favorable  for  this 
work,  as  the  city  has  separate  systems  of  sewerage,  and  all  the 
sanitary  sewers  empty  into  the  same  outflow  sewer.  Another  ad* 
vantage  for  getting  a  record  of  the  flow  of  house  sewage  is  the  fact 
that  there  are  few  factories  in  Lawrence,  and  these  are  near  the 
river  and  have  private  sewers. 

There  are  about  17.9  railes  of  sewers  in  Lawrence,  ranging  in 
I        sizes  from  eight  inches  to  twenty-one  inches  in  diameter, 
I  G-agings  were  made  on  the  main  outflow  sewer  at  the  intersec- 

tion of  Pennsylvania  and  Henry  streets,  this  place  being  chosen 
I  because  the  entire  sanitary  sewage  of  the  city  passes  that  point. 
^m  Continuous  gagings  were  made  for  thirty  days. 
^P  Gagings  were  also  made  on  the  main  sewer  at  the  intersection 
f  of  Quincy  and  Connecticut  streets,  so  that  the  flow  from  the  purely 
j  residential  district  could  be  studied.  These  gagings  extended  over 
I.  a  period  of  thirty -eight  days,  beginning  a  short  time  before  and 
I  continuing  during  the  same  time  as  thus©  on  the  main  out- 
j  flow  sewer.  The  gagings  were  made  during  the  months  of  March 
[  and  April,  1906,  and  the  rainfall  was  about  the  average  for  this 
^ft  section  of  the  country*  At  times  of  heavy  rains  a  large  amount  of 
^-  rain-water  reaches  the  sewers  directly  through  man  I  flnsh- 
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tank  sewers  and  from  hoase  roofs,  as  is  plainly  shown  by  the  rapid 
rise  in  the  flow-diagram  carves  whenever  it  rained  while  the  ga- 
gings  were  being  taken.  As  the  main  outflow  sewer  empties  into 
the  Kaw  river  below  the  sarfaoe  of  the  water,  it  was  necessary  to 
make  the  gagings  in  manholes.  The  apparatus  used  consisted  of 
a  right-angled  triangular  weir  placed  in  the  sewer,  and  a  device  for 
continuously  recording  the  head  of  the  water  above  the  weir.  The 
recording  device  was  placed  three  feet  from  the  weir,  on  the  up- 
stream side.  The  weirs  were  gaged  in  the  hydraulic  laboratory 
of  the  Kansas  State  University,  with  the  water  admitted  in  a  man- 
ner similar  to  the  way  that  it  would  Veach  the  weirs  in  the  sewers. 
The  weirs  were  placed  in  the  sewer  where  that  leaves  the  manhole. 
A  bicycle  tube  was  used  for  packing  around  the  weirs.  When  in 
place  the  bicycle  tube  was  pumped  full  of  air  and  made  a  water 
tight  joint.  The  apparatus  that  recorded  the  height  of  the  water 
consisted  of  a:  cylinder  about  four  inches  in  diameter  and  twelve 
inches  long,  which  was  run  by  a  clock.  A  pencil  fastened  to  a  rod 
extending  up  from  the  float  recorded  the  height  of  the  water  over 
the  weir  on  a  record  sheet  placed  around  the  cylinder. 

The  records  were  then  reproduced  on  drawing  paper  by  tracing 
them  over  carbon  paper,  so  that  each  day's  curve  was  superimposed 
on  all  preceding  curves.  From  the  entire  series  of  plotted  curves 
a  single  curve  representing  a  general  average  could  be  inferred 
graphically.  Individual  curves  show  a  number  of  small  fluctua- 
tions, probably  due  to  the  emptying  of  flush-tanks.  Some  large 
fluctuations,  due  to  a  weekly  emptying  of  a  large  swimming-pool, 
showed  both  the  accuracy  and  sensitiveness  of  the  recording  appa- 
ratus.    The  following  results  were  obtained : 

The  maximum  rate  of  flow  for  the  main  outflow  sewer  and  the 
Connecticut  Street  sewer  were,  respectively,  206  gallons  and  226  gal- 
lons per  capita  per  day,  but  as  these  were  during  heavy  rains,  they 
do  not  mean  much  in  this  work. 

The  maximum  dry-weather  rate  of  flow  for  the  main  outflow 
sewer  was  about  130  gallons  per  capita  per  day,  and  occurred  be- 
tween nine  and  ten  o'clock  A.  M.  The  minimum  rate  of  flow  for 
the  main  outflow  sewer  was  56  gallons  per  capita  per  day,  and  oc- 
curred at  about  four  o'clock  A.  M. 

The  maximum  dry-weather  rate  of  flow  for  the  Connecticut 
Street  sewer  was  about  150  gallons  per  capita  per  day,  and  occurred 
between  eight  and  nine  o'clock  A.  M. 

The  average  rate  of  flow  for  the  Connecticut  Street  sewer  was  82 
gallons  per  capita  per  day.  The  average  rate  of  flow  for  the  main 
outflow  sewer  was  85  gallons  per  capita  per  day. 
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The  number  of  people  using  the  sewers  was  obtained  by  count- 
ing the  houses  on  the  blocks  reached  by  sewers  and  multiplying 
by  six.  This  gives  8400  as  the  number  of  people  using  the  sew- 
ers. Comparison  was  made  with  the  amount  of  water  used  for  do- 
mestic purposes,  which  was  estimated  at  107  gallons  per  capita 
per  day,  and  which  the  writer  believes  is  rather  high,  because  some 
of  the  data  used  to  get  these  figures  seemed  somewhat  indefinite. 

If  85  gallons  be  taken  as  the  number  of  gallons  of  sewage  per 
capita  per  day,  and  107  gallons  per  capita  per  day  taken  as  the 
amount  of  water  used,  the  sewage  fiow  is  found  to  be  about  eighty 
per  cent,  of  the  water  consumption. 
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TH£  ACCURAGT  OF  A  MODERN  BALANCE  AND  SET 
OF  WEIGHTS. 

Br  H.  L  WOOOB  and  Aucs  K.  McFARUiWo,  Wwhlrtim  CoW«e*,  Top*la- 

IT  would  seem  to  be  a  mattar  of  aome  Id  threat  to  know  juflt  what 
may  be  expeoted  of  a  good  precision  balance  of  modem  con- 
struction, bought  in  open  market,  without  any  epeoial  requirement© 
having  been  imposed  on  the  maker  or  dealer.  The  construction,  bb 
regards  material  and  workmanship,  perhaps  may  be  judged  to  some 
extent  by  general  appearances  to  a  critical  observer,  and  by  facility 
of  adjustment  and  smoothness  of  operation.  The  excellence  of  the 
instrument  in  the  precise  determination  of  weights,  depending 
largely  on  the  equality  of  lengths  of  arms  and  smoothness  of  the 
sensibility  curve,  can  be  determined  only  by  careful  tests. 

The  balance  chosen  for  the  tests  here  reported  is  by  Paul  Bunge, 
Hamburg,  and  is  of  the  type  described  in  his  catalogue  as  number 
"0/'  It  is  also  described  in  Watson's  Physics  ( pp.  109, 110) .  The 
length  of  the  beam  is  nominally  13  cm.,  and  is  of  the  short-arm > 
high-stayed  triangle  form.  The  rider  scale,  also  13  cm,  long,  ex- 
tends along  the  entire  front  of  the  beam,  and  is  numbered  from 
0  to  10,  each  tenth  of  the  length  being  subdivided  into  10  parts,  or 
100  in  all.  The  rider  weighs  nominally  5  mg,,  and  is  to  be  at  the 
"0/*  beam  horizontal  and  no  load.  The  pointer  is  long,  25,5  cm, 
from  the  central  knife  edge. 

As  ordinarily  used  the  balance  has  the  usual  sensitiveness  of  ^ 
mg.  but  a  delicacy  of  y^  oig,  may  be  readily  secured  by  placing 
a  small  cylindrical  weight  on  the  top  of  an  arm  extending  verticsally 
upward  back  of  the  center  of  the  beam.  The  swings  are  then  read 
by  a  microscope  extending  through  the  front  of  the  case  at  an  angle 
of  forty-five  degrees  and  focused  on  a  small  ivory  scale  attached  to 
the  pointer  about  4  cm.  from  its  lower  end.  This  scale  is  10  mm, 
long  and  is  divided  into  100  parts,  microscopic  figures  being  placed 
at  each  tenth  division.  This  fine  scale,  in  addition  to  its  use  in 
very  precise  weighings  with  the  fine  adjustment,  enables  one  to 
make  more  accurate  determinations  with  the  ordinary  ^  mg.  sen- 
sitiveness than  is  possible  by  reading  the  swings  in  the  ordinary 
way  on  the  coarse  scale.  The  vibration  time  being,  of  course,  the 
same,  readinj^cs  may  be  made  with  almost  as  great  facility  through 
the  microscope  as  on  the  coarse  scale. 
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The  tasting  of  the  balance  and  weighte  baa  thua  far  oonsieted 
of  the  following  determinationa: 

L  The  teating  of  the  weights  by  the  Bureau  of  Standards. 
2<   The  aensibility  curve, 

3,  The  values  of  certain  weights  from  laboratory  sets,  both  for 
purpoeea  of  calibration  and  to  determine  how  closely  values  may  be 
repeated. 

4.  The  ratio  of  the  arms. 

The  details  of  the  above  determinations  are  as  followa : 
1,  Jesting  of  the  Weighta. — The  weights  were  also  by  Bunge, 
supplied  with  the  balance,  and  of  the  usual  type.  They  were  sent 
to  the  Bureau  of  Standards  for  comparison  with  the  United  Htates 
etandards.  The  following  is  taken  direct  from  the  certificate  of  the 
bureau : 

**The  weights  designated  below  have  been  compared  with  the 
United  States  standards  and  have  the  following  corrections: 


lOO  grams, , » —0*4  mg. 

50     *'     -05  " 

' ..,.,.  -0,32  -' 

* «0.22  " 

•      -0,11  " 

' -0.31  '* 

'      -0.12  " 

'      .„. -0,09  -' 

' -0,00  *' 


500  m^.,,, 


200 
100* 

100^ 

50 

20 

10>  *^ -0,027 

10*  *' +0.012 

5*  '•  rider,... -fO  076 

S>  *•     **    .., +0  080 


'"F' 


"0,015 
-O.C 

-0.068 
"0.034 
+0,070 
-0.013 


"A  (  +  )  correction  means  that  the  weight  is  heavier  than  the 
nominal  value;  a  ( — )  correction  that  it  is  lighter  by  the  amount 
indicated.  When  applied  to  the  nominal  value  of  a  weight,  the 
correction  will  give  its  mase  referred  to  the  international  kilogram." 

2.  Sensibility  Curve. —  Readinga  for  the  sensibility  curve  were 
made  in  the  usual  way,  using  loads  of  even  numberB  of  grams 
from  0  to  200.  The  mioroacopio  scale  was  uaed,  eensibiUty  being 
taken  as  the  number  of  divisions  diaplaoement  for  one  mg.  addi- 
tional load.  In  the  tabulation  of  results,  '*L"  indicates  the  load; 
**H,"  divisions  displacement  per  mg.;  '*M,"  means  of  five  preceding 
values  of  '*8,"  The  values  of  **S"  are  the  means  of  independent 
determinations  by  each  of  the  authors  of  this  paper.  However, 
but  one  set  of  values  was  gotten  by  each  observer,  and  it  is  proba- 
ble that  the  irregularities  are  due  quite  as  much,  or  more,  to  acci- 
dents of  observation  as  to  lack  of  uniform  action  of  the  balance. 
The  curve  traced  from  the  values  of  "8"  given  shows  a  rather 
rapid  drop  from  0  to  about  30^  a  tolerably  uniform  value  slightly  be- 
low 6  from  30  to  about  130,  and  from  this  point  to  the  maximum  toad 
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of  200  the  gradually  deoreasing  value  indicates,  it  would  eeem 
quite  clearly,  the  lowering  of  the  oeutroid  by  the  flexure  of  the 
beam  under  the  increaaing  load.  Perhaps  the  lowering  of  the  val- 
ues from  0  to  30  may  be  explained  by  a  straightening  out  of  th© 
stays  of  the  beam,  or  at  least  a  drawing  taut.  It  is  quite  likely 
that,  owing  to  the  form  of  the  beam  already  mentioned^  that  of  a 
triangle,  the  knife  edges  might  be  drawn  slightly  out  of  line  with 
no  load  on  the  beam.  After  this  the  beam  remains  straight  to 
about  130  gms,  load,  when  it  begins  to  bend  slightly  under  the  in- 
creased strain.  Such  an  explanation  would  account  for  the  three 
parts  of  the  curve  which  appear  rather  marked.  The  data  for  the 
curve  follow: 


4  80 


i.       SL         Jf, 

L. 

&         M. 

L. 

&         A/. 

L.        S. 

0    5.4 

50 

4.9 

100 

5.0 

150    4.8 

2    5.2 

62 

5.0 

102 

4.9 

152    4  8 

4    5  2 

54 

5.0 

104 

4,8 

154    4  8 

6    5  2 

56 

5.0 

106 

4.9 

156    4.S 

8    5.0    5.20 

58 

5.0    4.98 

108 

5,0    4.92 

158    4.8 

10    5.1 

60 

5.0 

110 

4.9 

160    5  1 

12    5.1 

62 

4  9 

112 

5.0 

162    4.9 

14    5.3 

64 

4.9 

114 

50 

104    4.7 

16    5.1 

66 

4.9 

116 

4  9 

166    5.0 

18    5  0    5.12 

as 

5.1    4.96 

118 

4  9    4.94 

168    4.9 

20    5.3 

70 

4.9 

120 

5.0 

170    4  8 

22    5.1 

72 

4.8 

122 

4.9 

172    4.8 

24    5  0 

74 

5.2 

124 

4.9 

174    4.8 

26    5.1 

76 

4.9 

126 

B.O 

176    4.7 

28    5  0    5.10 

78 

4.9    4.94 

128 

4  9    4.94 

178    4.7 

30    4  8 

80 

4  9 

130 

4.9 

180    4.7 

32    5  2 

82 

4.9 

132 

4.9 

182    4.6 

84    5.0 

84 

5.0 

134 

4.9 

184    4.6 

36    4.9 

86 

4*7 

136 

4  8 

186    4.6 

38    4;9    4.96 

88 

5.0    4.90 

138 

4.8    4.86 

188    4.8 

40    5.0 

90 

4.9 

140 

4.8 

190    4.7 

42    5  0 

92 

4.9 

142 

4,8 

192    4.7 

44    5^2 

.  94 

5.0 

144 

4.8 

194    4.7 

m  4.9 

96 

4  9 

146 

4.8 

196    4.7 

4S    5.1    5.04 

98 

5.0    4.94 

148 

4.8    4.80 

198    4.7 

50    4.9 

100 

5.0 

160 

4.8 

200    4.7 

4.76 
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3.  Values  of  Laboratory  Weights, — The  weights  were  as  fol- 
lows: 1,  20,  50  and  100  gms. ;  combinations  were  also  made  to 
give  120,  150  and  170  gmg.  The  headings  of  the  columns  explain 
the  data. 


NomlDkl  T^lnei. 

n«teriQlQ«d  wtislil*. 

IHfiAI^ 

W. 

MaP. 

MtOMi 

1 .,....., 

0.^984 

20.00065 

49.99S54 

99.99991 

120.00051 

149.99836 

169.99907 

0.999^ 

20.00061 

40.99852 

^9.99992 

120  00048 

149.99842 

169  99903 

0.01 

20..... • 

0  04 

50 

0.02 

100- 

0.01 

120,,.... 

160. 

170 

0.03 
0.07 
0.04 

Mi8cellaneou8  Papers. 
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Each  weight  given  is  the  means  of  weighings  right  and  left — 
not  the  square  root  of  the  product.  But  one  determination  of  each 
weight  was  made  by  each  observer.  The  adjustment  of  the  bal- 
ance was  for  the  lower  sensitiveness  of  ^  mg.  It  was  planned  to 
make  determinations  for  a  sensitiveness  of  ^hr  ^o>  ^^^  ^^^^  ^^ 
time  prevented.  All  values  have  been  carried  out  at  least  one 
place  further  than  shown  in  the  above  figures. 

4.  Ratio  of  the  Arms. — The  ratio  of  the  arms  has  been  computed 
from  thejvalues  from  20  to  170,  with  the  results  given : 


LmmL 

Ratio  of  armi.L/'B. 

W. 

McF. 

20 

0.999995 
7 
6 
8 
6 
8 

50 

7 

100 

7 

120 

8 

150 

8 

170 

8 

0.9999965 

0.9999975 

Mean  value  of  l/r,  0.999997. 

Further  determinations  are  desired,  especially  for  the  higher 
sensitiveness,  no  values  of  which  are  given,  and  but  few  of  which 
have  been  secured. 

The  weighings  were  all  made  without  any  precautions  to  secure 
dryness  of  the  air  in  the  balance  case. 
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CHANGE  IN  THE  CLIMATE  OP  KANSAS, 

Bf  F,  H.  Snow,  Ualv^nit^  of  Ka&s«A,  Lawrence 

IH  FeiieTation  of  his  statem^Qta  befora  the  congresBioaal  <x3m. 
mittee  regarding  the  subject  of  a  change  of  climate  in  tbe  region 
which  includes  the  states  of  Kansas  and  Nebraska,  Dr.  Willis  L. 
Moore,  chief  of  the  United  States  Weather  Bureau,  has  issued  a 
pamphlet.  Among  these  statements  I  note  the  following:  "We 
find,  right  in  the  arid  regions,  that  during  a  long  period  of  observa- 
tions, thirty,  forty  or  fifty  years,  the  average  rainfall  of  the  Hrst 
ten  Jears  is  precisely  the  same  as  the  average  of  the  last."  Yet,  in 
the  tabular  statement  which  concludes  Doctor  Moore's  pamphlet^ 
only  the  last  thirty  yeara  are  iocluded,  althongh  tbe  records  of  three 
of  the  stations  named  cover  respectively  forty-eight,  thirty-nine  and 
forty -one  years.  I  submit  that  a  fair  comparison  of  facts  bearing 
upon  so  important  a  subject  as  the  change  of  climate  should  in^ 
olnde  the  entire  period  of  observation. 

My  own  records  at  Lawrence  cover  a  period  of  thirty- nine  years, 
from  1868  to  1906.  Daring  the  first  ten  years  of  this  period,  from 
1868  to  1877,  the  average  annual  rainfall  was  34.91  inches ;  during 
the  last  ten  years,  1891  to  1906,  it  was  38 J6  inches,  giving  an  in- 
crease of  3.25  inches  per  annum.  But  a  more  satisfactory  method 
of  comparison  is  to  divide  the  entire  period  of  observation  into  two 
equal  parts.  The  total  rainfall  at  Lawrence  for  the  first  half  of  the 
thirty*nine  years,  from  January  1,  1868,  to  July  1,  1887,  j^as  672.81 
inches,  while  during  the  second  half  of  the  period  the  total  was 
743.67  inches,  giving  an  increase  of  70.86  inches  in  the  total  pre- 
cipitation. This  makes  the  average  annual  rainfall  for  the  first 
half  of  the  period  34.50  inches,  while  for  the  second  half  it  is  38,14 
inches,  an  increase  of  3.64  inches,  or  more  than  ten  per  cent  And 
this  is  the  result,  although  the  rainfall  at  Lawrence  for  the  year 
1906  was  only  28.50  inches  — more  than  8  inohee  below  the  average 
for  the  thirty *eight  preceding  years,  This  notable  deficiency  for 
1906  occurred  in  the  eastern  portion  of  the  region  west  of  the 
ninety-fifth  meridian,  in  which  region  Doctor  Moore  says  that  tho  ] 
rainfall  for  1906  was  excessive  in  all  that  vast  stretch  of  territory. 

Notwithstanding  the  facts  brought  out  by  ray  own  observations, 
which  have  been  regularly  forwarded  to  the  chief  of  the  Weather 
Bureau,  at  Washington,  at  the  end  of  each  month  and  year.  Doctor 
Moore  states  that  ''the  rainfall  has  neither  increased  nor  diminished  ] 
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by  aiDounts  worth y'of  oonsi deration."  This  etatement.  however, 
may  he  considered  correct  with  regard  to  the  western  third  of  Kan- 
Bas  and  NebraBka»  as  shown  by  the  reoorda  of  Dodge  and  North 
Platte;  but  it  is  not  correct  in  regard  to  the  eastern  and  central 
portions  of  those  states,  where  the  breaking  and  cultivation  of  the 
soil  upon  a  large  scale  and  the  great  increase  of  forestation  have 
combined  to  produce  conditions  favorable  to  an  increased  rainfall. 
In  the  western  portions  of  Kansas  and  Nebraska  the  oonditiona  are 
practically  the  same  to-day  as  they  were  in  the  eaalern  purtiona  of 
those  states  when  settlement  first  began. 

There  never  has  been  a  better  opportunity  to  test  the  question 
of  the  effect  of  the  sudden  human  occupation  of  an  agricultural 
fegioa  upon  climatic  conditions  than  has  been  afforded  in  eaatem 
and  central  Kansas  and  Nebraska  during  the  last  fifty  yeare.  Three 
millions  of  people  now  occupy  this  agricultural  region,  where  fifty 
years  ago  the  entire  area  was  unplowed  prairie.  When  I  came  to 
Kansas,  in  1866,  to  begin  my  life-work  as  a  member  of  the  faculty 
of  the  State  University,  the  only  timber  consisted  of  a  narrow  belt 
along  each  stream  ;  and  during  the  late  autumn  and  winter  I  often 
counted  at  night  as  many  as  fifty  to  seventy  simultaneous  prairie- 
fires  from  my  study  windows  in  the  University  buildings,  on  the 
summit  of  Mount  Oread,  At  that  time  by  daylight,  from  the  same 
point  of  view,  every  house  in  the  city  of  Lawrence  was  plainly  visi- 
ble from  foundation  to  roof,  while  at  the  present  time  the  buildings, 
although  greatly  increased  in  number,  are  completely  concealed 
from  view  by  the  foliage  of  the  multitudinous  ehade4rees.  The 
surrounding  country  also  has  been  so  changed  in  appearance  by 
the  growth  of  trees  under  human  direction  as  no  longer  to  bear  the 
remotest  resemblance  to  the  original  prairie  surface* 

Not  only  has  the  rainfall  increased,  but  the  atmospheric  hu- 
midity has  also  increased.  The  a%^erage  relative  humidity  for  the 
first  half  of  the  period  of  my  obaervationa  was 68,76  percent.,  while 
during  the  second  half  it  had  risen  to  73,21  per  cent*  When  I 
came  to  Kansas,  in  1866,  and  for  several  years  thereafter,  no  dew 
was  deposited  upon  the  grass  until  toward  morning,  and  one  could 
walk  through  the  grass  at  any  time  before  midnight  without  wetting 
one's  shoes.  Of  late  years,  the  dew  generally  begins  to  be  depos- 
ited on  the  grass  before  the  twilight  is  over,  as  in  the  Eastern 
states,  thus  corroborating  the  observed  increase  in  the  atmosplieric 
humidity. 

In  regard  to  the  velocity  of  the  wind.  Doctor  Moore,  in  his  hear- 
ing before  the  congressional  committee,  stated  that  he  was  quite 
-19 
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certain  that  there  had  been  no  change  in  the  general  high  velocity, 
for  an  altitude  of  50»  60  or  100  feet,  although  the  trees  woold  re* 
strict  the  velocity  of  the  wind  near  the  ground.  In  hia  pamphlet 
just  issued  he  states  that  **an  examination  of  the  wind  records  in 
Kansas  and  Nebraska  show  that  the  last  fifteen  years  have  not  been 
quite  so  windy  aa  the  fifteen  years  previous,  but  that  it  ie  not  safe 
to  aasume  that  a  permanent  decrease  in  the  wind  velocity  has  taken 
place/*  My  own  records  of  the  wind  velocity  began  on  July  1# 
1872,  when  an  excellent  recording  a|>paratus  was  installed  upon  the 
roof  of  the  north  dome  of  the  main  building  of  the  University  of 
Kansas,  105  feet  above  the  ground,  the  ground  itself  being  250  feet 
above  the  broad  valley  of  the  Kansas  rtver.  This  apparatus  has 
been  carefully  kept  in  order  under  my  personal  direction  during 
the  entire  34|  years,  and  its  rtjsults  have  been  compared  with,  and 
corroborated  by,  those  of  a  standard  anemometer  of  the  signal  serv- 
ice pattern,  which  for  fifteen  years  was  in  operation  at  the  same 
elevation.  If  we  adopt  the  method  of  comparison  used  by  Doctor 
Moore  in  hie  rainfall  statiBties,  and  divide  the  thirty-four  yeara 
into  ten-year  sections,  w©  have  the  following  results: 

The  average  annual  wind  run  of  the  first  ten  years  (1873-*82) 
was  138,052  miles;  of  the  second  ten  years  (188H-'92),  131,040 
miles;  of  the  third  ten  years  (1893-U«2).  122,012  miles;  of  the  laai  i 
four  years  (1902-W),  100,212  miles.  But,  as  stated  in  regard  to 
the  rainfall,  it  seems  to  be  a  more  aatisfaotory  method  of  coin  pari- 
son  to  divide  the  entire  period  into  two  equal  parta*  By  this 
method  we  find  the  average  annual  wind  run  of  the  first  seventeen 
complete  years  (1873-*89),  to  be  134,389  miles,  and  of  the  second 
seventeen  years  ( 1890-190^1 ),  119,252  mile^.  This  gives  an  average 
reduction  of  15^137  miles  per  annum  for  the  second  half  of  our  pe- 
riod of  observation  as  Dompared  with  the  first  half.  Stated  in  an- 
other way,  the  average  velocity  of  the  wind  for  the  first  seventeen 
years  was  15.34  miles  an  hour,  while  for  the  second  seventeen  years 
it  was  only  13.61  miles  an  hour,  giving  a  reduction  of  nearly  twelve 
per  cent 

It  thus  appears  that  the  observations  of  nearly  forty  years^ 
made  continuously  by  and  under  the  direction  of  the  writer,  indi- 
cate a  gradual  change  in  the  climate  at  Lawrence,  Kan.  And  as 
this  locality  presents  a  typical  illustration  of  the  climatic  condi- 
tions of  eastern  Kansas,  it  is  safe  to  infer  that  the  same  changes 
are  taking  pl«ce  over  the  eutirt*  region  of  which  it  forms  a  part. 
The  rainfall  and  atmospheric  humidity  ha%e  increased,  and  the 
wind  velocity  has  decreased.     The  change  in  the  rainfall  and  wind 
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velocity  has  been  in  each  case  more  than  ten  per  cent.,  while  the 
increase  in  the  atmospheric  humidity  has  been  more  than  six  per 
cent.  And  these  results  are  based  not  "upon  the  recollections  of 
the  oldest  inhabitants,"  but  upon  the  faithful  records  of  actual  ob- 
servations. 
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IOWA. 
DAvnrpoBT. 

DaTcnport  Academy  of  Sciences: 

Early  History  Eng.  Soc,  toIs.  IX,  XL 

Dm  Mourns. 

Iowa  Naturalist,  vols.  1. 2. 

KANSAS. 
Lawsbvob. 

UniTersity  of  Kansas: 

The  Kansas  UniTersity  Quarterly. 

UniTersity  Geological  Surrey : 


LOOl8l4»4* 


Proosedlji^i  toU.  I  uid  H, 

Stete  Board  of  AtfrloiiJtiir«: 

BDll»tlDt,  ToL  IT,  Not.  1  to  S;  toL  T.  Noi.  S,  4. 

Blhnologieal  Bar?«y,  voli,  I,  H  (part  1),  IT  (pMtl). 

MABTL4ND. 

BAIiTIMOUL 

Jolma  Hoiftkiiis  UiiiTwnlty : 

Ciroolan  No*.  1  to  8 ;  toIs.  22, 28,  Not.  118-161. 
MaryUnd  Gtoolofioal  Snrroy : 

Pliooone  and  PloUrtoeeoe  (1808). 

MASSACHUaSTIB. 
BotTOH. 

Amaiioan  Aeademy  of  Arte  and  Solanoea^ 

Prooeedinct.  toIs.  88, 40, 41, 42. 
Boston  Bociatjr  of  Natural  Hlatory  ( Bomford  fond ) : 
Pioeeedin«,  toIs.  XXX,  XXXn,  XXXm,  XXXIT. 
Manaohnaetta  Hortienltnral  Society : 
Traosaotions  for  1904. 1906, 1906. 

Cambridoi. 

Mnaenm  of  ComimratiTe  Zoology  at  Harrard  CoUaga: 
Annual  Eeporta.  1902-'08, 1908>'04. 1904-'06. 
BnUetias,  Tola.  42.  48,  44.  46.  46,  47.  48,  49.  60. 

Tufts  Collbob. 

Tnfta  College  Studies,  No.  7. 

Contribntions  from  Qray  Herbarium,  to^.  41.  No.  28;  toI.  XLI.  Na  14;  toI.  XLII,  Noa. 
1.  6.  7,  f,  9, 12. 
Salkm. 

Annual  Eeporta  of  Baaex  Inatitnte,  1906-'06. 
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MICHIGAN. 
I^AMtnro. 

Miohifan  Geologleal  Surrey  s 

VoLVni.  parts. 
Boolotieal  Snrrey,  Northern  Miehigan. 

▲mr  AsBOB. 

UniTenity  Catalogne.  190i-'0l. 
BoUettn.  toI.  7,  No.  S. 

MINNBSOTA. 
JfimniAFOLia. 

UniTenity  of  Minnatota  ▲ffrienltoral  Biparlmant  Station,  St.  Anthony's  Park : 

Bnlletint,  No*.  80  to  M. 
Minnaaota  Academy  of  Natural  Scienoes: 

Beader'a  Qoide,  toI.  V,  Not.  1,  9;  toL  YII.  No.  1. 
Ameriean  OeoloffUt : 

Vols.  88, 84, 85,  and  86,  complete. 

MISSOURL 

<X>LUMBIA. 

UniTersity  of  Miatoori : 

Stndiea,  toI.  II.  Noe.  1  to  B. 
Laws  Bulletin,  2  to  7. 

Bt.  Loxtis. 

Academy  of  Sciences  of  St.  Lonis: 

Transactions,  toIs.  XV,  XYI,  and  XYII. 
Missoori  Botanical  Garden: 

Annual  Reports,  toIs.  XIY  and  XV. 
Hie  Money  Maker,  toI.  VI. 
Mystic  Worker,  toI.  X. 

^■FFBBSOM  CjTT. 

Biennial  Report  State  Geologist,  1904. 

Report  of  Bureau  of  Mines  and  Geology,  toI.  IV. 

MONTANA. 
MnaouLA. 

UniTersity  of  Montana : 
Bulletin,  Nos.  1  to  6. 
President's  Report,  Bulletins  18  to  87. 

BOKBMAM. 

Agricultural  College  Science  Studlea,  toIs.  1, 2, 8. 

NEBRASKA. 
LnrooLM. 

UniTersity  of  Nebraska : 

Graduate  Bulletins,  toIs.  I  and  n. 
UniTersity  Studies,  toIs.  II,  III,  IV,  V.  and  YI. 
Geological  SurTcy,  toL  II.  pts.  1, 2,  8. 

Agricultural  College  Experiment  Station.  Bulletins  80  to  04;  Nineteenth  Annual 
Report. 

NEW  JERSEY. 
TsniTOM. 

State  Geological  SurTey : 
Reports  for  1804. 1809. 

NEW  MEXICO. 
Hadley  Laboratory,  toU.  I  and  IL 
UniTersity  Bulletin.  toI.  I. 
•Geology  of  Cerillos  Hills. 
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fitilleUiii  03  to  as* 

Ao«demr  of  Sobx^oeft  t 

ProcMdings,  toI.  S.  Not.  I  to  & 

BttOOKLTK. 

MtLMtiai  of  Brooklyn  iDatftntfi  of  krU  «Bd  Bolfiioe*; 
Vol.  t,  Nofl,  2,  3. 1903. 
Gold  Sprliic^a  H&rbor  MonoffrAptu,  Noi.  1  bad  2. 

Oolffate  OniTortitr,  Departa»etit  of  G«olotr: 

Ckcnlai-  for  1902-'GS« 
Nbw  B«i&bton. 

Natnr&l  d«t«ilOft  Asioeiadoo  of  Biatea  IilAod : 
PToci«edlQgi,  toISk  8  to  lfl>  with  iiid«z. 
History  AsfloeUtionp  toU  I,  parta  I  and  t* 

New  fork  Acadeiny  of  SeleDoea : 

M«moif»,  ToL  II* 

AnDali,  To|»*  SVI  ABd  SVIl*  part  I. 
New  York  BotAQi«ai  Qardan  ; 

BuIbtiQ.  Tol.  i,  Noi.  12.  U;  Tdl.  I.  Hm,  n,  10* 
Eyda  Eiptoring  Eipffdltioa : 

tfae  PApcKhM,  J«£itiarr  to  Atirittf  1901. 
TIte  Electrical  &&Tiew  t 

Vo!a.  10  to  4». 
School  of  Minaa  Quartarlr  : 

voifl .  ae  f  1  to  ♦  > ,  87  ( I  to  4 ) .  aa  ( 1 1 . 

Tomif  BotaDical  Club  : 

HoUatlni,  toIj.  ZS  to  31,  1904. 

Boebeftlor  AeadaiEBF  of  Soianoaa : 

Proceeding!,  toL  IV.  pn.  1IS-S41. 

PoUGHKBBPSn. 

CoiiTention  of  New  York— reprint. 

NOBTH  CABOLINA. 
Chapbl  Hill. 

mkha  MitoheU  Beientiflo  Boeiety : 

Joamal,  toL  21,  parte  1, 2, 8. 4 ;  toL  22,  parte  1, 2, 2. 

OHIO. 

CzvoiiiirATi. 

Cincinnati  Mnaenm  ABsoeiation: 

Annoal  Seporta,  1904, 1905;  index.  1»8  to  1906. 
Cineinnati  Joomal  of  Natural  History : 

Lyooperdaoeae,  toL  XX,  Noe.  5, 8, 7. 

Lloyd  Library  Bnlletini,  No.  7.  Noe.  16  to  28,  and  index. 
Columbus. 

Ohio  Academy  of  Science : 

Annual  Beporta. 

Special  Papers.  Manufacture  of  Hydraulic  Cements,  Bulletin  8. 
Ohio  Archaeological  and  Historical  Society : 

Quarterly,  14, 16. 
Ohio  State  UniTersity  Naturalist: 

Vols.  6. 7. 
Ohio  State  UniTersity,  Department  of  Zoology  and  Entomology : 

BuUetins8,7,22.81.86. 
Journal  of  Mycology : 

Vols.  11. 12. 18. 
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OHIO. 

QlLAXIYUAM, 

DeniBon  UnWenity : 

Bulletin  of  Boientiflo  Laboratoriei.  Tola.  12, 18,  with  index. 
Memoirs,  toL  1. 
Topographical  Surrey  of  Ohio. 

OBBBLOr. 

Oberlin  College: 

Wilaon  Bulletin,  Tola.  12, 18. 

WOOSTKB. 

Ohio  Bxperiment  Station : 
Bniletina,  Cironlars. 


Second  Biennial  Report. 
Board  of  Trade  Joomal,  toL  2. 


OKLAHOMA. 
OREGON. 

PENNSYLVANIA. 


Philadblpbia. 

Academy  of  Natural  Scienoea : 

Proeeedinga,  Tola.  57,  68. 
American  Philoaophical  Society : 

Proceeding. 

Transactiona,  toL  XXI. 
Numismatic  and  Antiquarian  Society : 

Proceedings  for  the  years  1902-'08. 

PiTTSBtTBO. 

Carnegie  Institute : 

Annual  Report  on  Founder's  Day,  1904. 
Carnegie  Museum : 

Annals,  toI.  III. 

Memoirs,  toL  III,  Founder's  Day,  ninth. 

WlULBSBARBB.     ' 

Wyoming  Historical  and  Geological  Society. 

Lamoistbb. 

Bulletin  Torrey  Botanical  Club,  toIs.  82,  88. 
Economic  Geology,  toL  1,  Nos.  1  to  8. 
Proceedings  A.  A.  A.  S.,  toL  LYIII. 
Wilson  Doctrine,  by  L.  H.  Alexander. 
Contributions  of  Botanical  Laboratory,  to1.2. 

PHILIPPINE  ISLANDS. 

MAMIU.A. 

The  Nabaloi  Dialect. 

RHODE  ISLAND. 
Nbwpobt. 

Natural  History  Society : 
Proceedings,  1881-'99. 

SOUTH  DAKOTA. 
Dbadwood. 

George  Walter  Hale,  author : 

Earthquakes,  their  Origin  and  Phenomena. 

TENNESSEE. 
Kmoxvillb. 

UnlTeraity  of  Tenneasee : 

Record,  toI.  9,  two  nombera. 


Bfokanb. 

L.  &.  Armstroaffv  pi  blither  i 

W^T  71B01N1A. 

Agricoitartl  Eip^rimeDt  Stmtlcm; 
fiiiiletia«  83,  H3,  00. 

Aoadotnjr  of  Seiac^ : 

TrausActJOQE,  vok.  13, 14. 

WiftfioQilti  Society  of  NAttu-al  HlttoiTi 
BtkU««|xis.  voU,  1«  2,  \  i* 

3«port  of  Milvankee  UQaeniii,  twBnt|-*foaftli  f^me% 

Oeoloj^tcA]  Barrejr : 

Clays  and  Day  ttidodrieSt 
BnllatiD.  Lead  and  Zine,  with  atlas. 


CANADA. 
Halifax,  N.  8. 

NoTa  Sootia  Inatitate  of  Natural  Seianoe: 

Proceedinfft  and  Transactions.  toL  XI,  part  1. 
Report  of  Department  of  Mines,  parts,  Tola.  1  to  B. 

Hamiltom. 

Hamilton  Association : 

Journal  and  Proceedincs.  toIs.  XIX,  XX,  XXI,  IflOS-'OB. 

MOMTBSAIi,  QUBB^. 

Natural  History  Society  of  Montreal: 

Canadian  Record  of  Science,  toI.  IX,  Nos.  1,  2. 8,  4,  S. 
NomlBmatic  and  Antiqaarian  Society.  toI.  4.  Nos.  1.  2. 8,  4. 
Proceedings  and  Transactions  Canadian  Institute. 

Ottawa,  Omtario. 

The  Ottawa  Naturalist.  toI.  XIX.  Nos.  1  to  12;  toL  XX,  Nos.  S,  9. 
Geoloi^ioal  Surrey  of  Canada : 

Relief  Maps.  Ontario  and  Hudson  Bay. 

Report,  yd.  XX.  Nos.  1  to  9. 

AoDual  Report,  yols.  XIY  and  XT. 

QCRBEC. 

Le  Naturaliste  Cauadien.  toIs.  81,  32,  and  88. 
Naw  Brunswick. 

Bulletin,  yol.  Y,  No.  4. 
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CANADA. 
TOBOMTO. 

UniTenitjr  of  Toronto  Stadiet: 

Chemioal,  No«.  40  to  58. 

Oeoloffieal,  No.  8. 

Biolofrieal,  Nos.  4,  S. 
Transactions  Canadian  Institute,  toI.  Till,  part  1. 
Canadian  Year-books.  1905. 1906. 
Prooeedincs  and  Transactions  Royal  Society  of  Canada.  toI.  XI. 

Prooeedinffs,  toI.  YII,  complete. 

CUBA. 
Hatama. 

Aoademia  de  Cienoias.  Fisieas.  y  Natarales : 
Anales.  tomoa  88. 41.  4SL 
Primer  Informe,  April.  1904,  to  June,  1906. 

MEXICO. 
Mazioo  CiTT. 

Sociedad  de  Africnltnre,  Minora,  e  Indostrias : 

New  series,  tomo  I,  No.  8, 1901 
Institute  Gtooloffieo  de  Mexico: 

BoleUns.  Nos.  20, 21. 
Parecones : 

Tomo  I,  Nos.  1  to  10. 
Obserratorio  Meteroloffico  Magnetico : 

Central  Boletins  Mensual,  1904,  May,  June. 
Sociedad  Cientiflea  (Antonio  Alsate) : 

Memorias  y  BeTlsta,  toIs.  18,  21, 22, 28. 


KmatTOM,  Jamaica. 

Botanical  Gardens: 
Bulletin. 


WEST  INDIES. 


SOUTH  AMERICA. 

ABQBNTINA. 

BUBMOB  AlBKB. 

Museo  Nacional : 

Anales,  t.  IX,  pp.  81-192;  t.  IT,  XI.  XII. 

Communicaciones,  t.  II,  III. 
Sociedad  Cientiflea  Argentina : 

Anales.  t.  59, 00,  61. 62. 
Ministerio  Agriculture : 

Anales,  toI.  I,  No.  1. 

Unica  del  Astragalo,  1. 12. 

Mansiferos,  Cretaqeos  y  Terciarioe. 
La  Pi<ata. 

Paieontologia,  No.  2. 
Demograpbia,  1900, 1901, 1902. 

BBAZIL. 
Paba. 

Museu  Paraense  de  Historia  Natural : 

Boletin,  rol.  8. 
Memorials  do  Museu  GK>eldi,  lY,  Nos.  1  to  4. 
Rio  db  Jahbibo. 

Sociedad  do  Qeograpbia : 
BcTista.  yol.  14. 1902. 
B.  Paulo. 

Mnseu  Paulista : 

Reyista,  toIs.  IV.  V,  VI.  1905. 
Sociedad  Soientifica : 

Directoria,  1908-'04. 
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CHILB. 
Sawtiaoo. 

SI  Inttitato  de  Hijiene : 

Bolettn,  Tol.  V.  iMirIi  1. 2. 
Sooieti  Boientiflqoe  da  Chili: 
AetM,  ToL  14. 15. 1906. 

PEBU. 
Lima. 

Pern  Caerpo  de  Incenierot  de  Minai: 
Boletiii.  Noe.l8to48. 
Becanda  Memoria.  190l-'(». 

URUQUAT. 

MONTBYIDBO. 

Moaeo  Nacional  de  MonteTideo: 
Analee,  tomo  V. 
Section  Hiatorioo-Filoeoflea,  tomo  I. 


AUSTRALIA. 

BUBBAMB,  QUVBNBLAIID. 

Royal  Society  of  Qneeoaland : 
Prooaedinffs,  toL  18, 1908. 
MBLBonsmi,  Viotobia. 

West  Aoetraliao  Mining  Indoetry. 
Crown  Lands  Laws. 
l^ioTOBiA,  Nbw  South  Walb8. 

OeoloffioaJ  Surrey.  toL  8.  i>arlB  1.  2. 
Special  Report  Economic  Minerals. 
Stdnbt,  Nbw  South  Walbs. 

Department  of  Mines  and  icricnltnre: 

Annnal  Reports,  1904. 1906, 1906;  Mineral  Resooroes;  Moiybdenom. 
Memoirs. 

Economic  Minerals. 
Adblaidb. 

Proeeedinffs  Royal  Society,  yols.  17, 18. 19. 


EUROPE. 
AUSTRO-HUNGARY. 


Bbunn.  Moravia. 

Natnrforschende  Verein : 

VerhaDdlan«en.  bands  42.  43. 1903-'04. 
Berioht  der  Meteroloffischen  Commission  (1908).  22,  23. 
Beitrag.  1904. 
Bddapbst,  H  UNO  art. 

Magyarhoni  Foldtani  Tarsolat  (Hungarian  Geological  Society) : 
Foldtani  Kozlony,  XXXV,  XXXVI. 
AquiU.  torn.  XI,  torn.  XII. 

Prbsburo. 

VehandlaDgen,  1904,  1905,  1906. 

Graz,  Sttria. 

Frank  H.  Ascher,  editor: 

MoDtaD-Z«itung,  semimoDthly,  9th,  10th.  11th.  12th.  18th,  14th  yeara. 
Prao,  Bohemia. 

K.  Bohmiscbe  Oesellschaft  der  WisseDschaften  : 

Siuaogsberichte,  1903,  1904,  1905;  Jahresbericht,  1903.  1904. 1906. 
Pamphlet,  t^arbige  Licht  der  Doppelsteme,  by  Doppler. 
Climstie  Researches  in  Beirat.  Syria,  1905. 
Export  Verein,  General  Register. 
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AUSTRO-HUNGABY. 


WuH,  Austria. 

K.  Akademie  der  Wiaiansohaf ten : 
Siteanffsberiohte.  1906. 190S. 
Mitteilungen,  NatiirwiBaeiiaohaften. 
Verein  UniTenitat,  1906, 1906. 

BBLQIUM. 
Bbuxblum. 

Sooieto  Belffo  de  Geologie.  de  Palaontoiogle,  et  de  Hydrolocle: 
BnlletiDS,  tomea  19,  20, 21,  22. 
Nonveanx  Memoireg,  1. 
Sooiete  Boyalle  Linneenne  de  Braxelles : 

Bulletin,  monthly,  toIb.  41,  42. 
Societe  Royale  de  Botaniqne  de  Bel^qae : 

Bulletin,  tome  40. 1906. 
Annales  de  L'Obserratoire  Boyal : 
Tomes  I,  VI,  IX. 
Itoam, 

Societe  Qeolotiqne  de  Belgiqne : 

Bulletin,  tome  XXX,  January.  1904. 

FRANCE. 

BOBDBAVX. 

Sooiete  Linneene  de  Bordeaux : 

Procea  Verbaux,  toI.  56. 1908. 
Casm. 

Aeademie  Nationale  des  Seieneea,  Arts,  et  Belles  Lettree: 

Memoires,  1906. 

Tables  Deoennales,  1894-1906. 
Sooiete  Ldnneene  de  Normandie : 

Bulletin,  series  5.  toI.  8  ( 190»-'04). 
Chkeboubo. 

Sooiete  Nationale  des  Sciences  Naturelles : 

Memoires,  XXXIII,  i>arts  2, 8. 4. 

DUOM. 

Aeademie  dee  Sdenoes.  Arts.  etc. : 
Memoires,  toL  8, 1902. 

Hatbx. 

Societe  HaTraise  d'Btndee  Diveraees: 

Recneil,  1902.  parts  1, 2.  8, 4;  1908-'O4. 
BiblloK.  Methodiqne.  L'AbeilOa,  1906. 

La  BOCHBLI<B. 

L' Aeademie  de  U  Bochella: 

SMiete  des  <MiwMHrf  Hitmrlitt.  ^""nftr,  MMi  Wk 

liuiitaie  Ormtid  I>a«a.l  de  LuAemboillvi 
Lumi. 

Vol,  3D. 
IiutitUatiQn  ^jentiilqqa, 

MABSMII.LW. 

Bociet*  de  Hortieail«iB«|  4i  iotMlq«»r 
Acad^mt«  de  Uetx; 


^_^ numoL 

nnfkmini,  IMI-'H  MM^Oi(.  M^tML 

tM«.  I,  I, «,  7,  «. 

f rnKif  NiMN,  h.  XL,  f.S,0. 

OBBMANY. 

holNHUfitmr  Vnmlfi  dur  f  nifloi  llr«iid«obQrg : 

VnrttmiilitiNiriiti.  IMW,  1904,  t906. 

Mftifllnii  ilur  WnldpliiQMQ  Hr«Q  d«obargs. 
ti*iHfiN«li«i  UmiUiirlMitiii  UDMllMliArt  Z«lUohrlft: 

Mmtd  li,  imrlil. 
Nulloiit 

Mnntl ««,  IM. 

NiihuhUh«i-U««hi«i'  Vnitidt  tlur  Pr«u»Klirhf»n  Rh*lDUnd*  and  Wettfaleos: 
N<H«lt«H)^««luUohi»i  <4iMH(kUiK«lmtt  fur  Nntur  and  H»ilkoDdleia  Boqq: 

^u♦u^|(«)^»ru«)Mt«,  \VKV,  mvn,  \W4,  t.  ;i. 

NH^\uv(U«%»H»i^»Ut^f%  >Vii»kUx»  Twin,  IT,  IS, 

H\^f ^^^vr«^'^^^^KV  MM^t  V(\h«mlUuMBv«,  Jl«hrc«n«  to  Jaoe^  IMS;  Jolj  to 
^'^V.  .^•Isv^tKk^v*  H^  ,^uw^  l)^'^  l^iX  m"«. 
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GBKMANY. 
Hallb-an-dbb-Ballb. 

NatarwisseDBohaftliohe  Yerein  for  Saohaen  aon  Thnriocen : 

Zeitsohrift  far  Natarwiaseneohaftan,  banden  76,  parts  1  to  6;  76,  parts  1  to  6; 

77.  parts  1,2. 
Nova  Acta  Akademie,  82,  88, 84. 
Leopoldiana,  1904,  IMS. 

Hambubo,  Gbbmamt. 

Natarwisaensahaftlioh*  Yerein  in  Hambnrg: 
Abhandlnncen  XYU.  1902;  XYHI,  1908. 
Yerhandlnngen,  bands  9. 10. 1902;  11. 1908;  12. 1904;  18. 

KiBL,  PBU88IA. 

Natorwissensohaftliohe  Yerein  far  8ohleswi«-Holatein : 
Sohriften,  band  XII.  2d  half,  1902;  Register  I-XII. 

Lbipzio.  Saxont. 

Koni«liohe*8aohsiohe  Qesellshaft  der  Wissensohaften  : 

Beriohte.  56, 1908,  parts  1  to  6;  67;  68;  68,  Nos.  1.  2,  8,6, 1904. 

Sonderheft  fnr  64  toIs. 

Llterariseher  Centralblat. 

Insect  Borse,  weekly,  twentieth  to  twenty-foarlh  yeara 

Maodbbubo,  Saxobt. 

Natnrwissenschaftliohe  Yerein : 

Jahresberioht  and  Abhandlnacen,  1902-'04. 

OFrBNBAOH,  BADBN. 

Sehriften  der  Physikalisohe  QeseUsohaft.  No.  46  ( 1906 ) . 

Hallb.  Saxont. 

Nova  Aota  Acad.  Cies.  Leopoldino— Car.  Qer.  Nat.  Car.: 
Bands  82,  88, 84.  4to. 

Obbabbuoh.  Pbusbia. 

Natarwissenschaftlioher  Terein : 
Jahresberioht  far  1901-'02. 

Rbobnsbubo.  Bayabia. 

K.  Baierisohe  Gesellsehaft  der  Wissenscfaiaften  : 
Band  II.  band  YIII,  1908;  band  IX. 

SrUTTaABT,  WUBTBMBUBO. 

Zeitsohrift  fnr  Natnrwissensohaften : 

Yol.  74.  parts  1  to  6;  vol.  76.  parts  1, 2, 8, 6;  toI.  76,  parts  1.  2. 8,  6,  6 ; 
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Volume  VIII,  1883,  85  pages,  5  plates. 60 

Volume  IX,  1885,  145  pages,  9  plates paper,  75  eta. ;  cloth,  1  25 
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Volume  XIV,  1896,  370  pages,  96  figures,  8  plates paper,  1  25 

Volume  XV,  1898,  226  pages,  2  figures,  7  plates 1  50 

Volume  XVI,  1899,  320  pages,  12  figures,  9  plates.. .  paper,  $1;  cloth;  1  50 

Volume  XVII,  1901,  248  pages,  15  figures,  13  plates. .  .paper,  $1;  cloth,  1  50 

Volume  XVIII,  1903,  287 pages,  35  figures,  15 plates. .  .paper,  $1;  cloth,  1  50 

Volume  XIX,  1905,  ^1  pages,  13  figures,  33  plates. .  .paper,  $1;  cloth,  1  50 
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Topeka,  Kan.,  U.  S.  A. 
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Transactions  at  one-half  the  above  list  prices. 
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ANNOUNOEHENT. 

We  issue  volume  XX,  part  II,  with  confidence  that  it  will  be  re- 
ceived as  a  valuable  contribution  to  scientific  literature  and  a  credit 
to  the  Academy.  Owing  to  the  pressure  of  legislative  printing,  it 
has  been  impossible  to  complete  the  work  sooner.  This  volume 
will  be  sent  to  all  members  who  have  not  neglected  their  annual 
dues  and  to  all  corresponding  institutions.  There  are  two  con- 
stant sources  of  growth  in  our  library :  First,  scientific  publications 
secured  by  exchanges ;  and  second,  the  rapidly  multiplying  publica- 
tions of  the  agricultural  and  other  departments  at  Washington. 

The  annual  reports  of  the  Smithsonian  Institution  and  many 
other  of  these  accessions  are  of  great  and  permanent  value,  and  we 
have  now  about  500  such  volumes,  foreign  and  domestic,  ready  for 
the  binder.  Our  library  needs  a  new  book-stack  to  accommodate 
this  enlargement  and  make  it  possible  to  put  our  books  where  they 
can  be  readily  consulted. 

A  provisional  catalogue,  compiled  under  direction  of  Prof.  F.  B. 
Dains,  will  soon  be  issued,  showing  the  scientific  resources  of  libra- 
ries in  the  state-house  and  in  Washburn  College.  This  will  be 
printed  under  direction  of  the  state  librarian,  and  cannot  fail  to  be 
a  great  help  to  scientific  workers  in  this  vicinity. 

The  usual  announcement  of  our  next  annual  meeting  will  be 
sent  out  some  time  in  August,  and  all  members  are  urged  to  com- 
municate with  the  secretary  if  they  have  a  choice  as  to  the  time  of 
meeting  or  can  give  any  suggestion  that  will  contribute  to  the  suc- 
cess of  our  next  meeting,  at  Emporia.  We  ought  to  increase  our 
membership,  so  as  to  include  at  least  all  Kansans  who  are  interested 
in  the  progress  of  science.  The  nominal  fee  of  membership  is  amply 
repaid  by  our  annual  volumes,  and  it  rests  with  members  to  show 
how  much  these  can  be  improved.  Local  branches  of  the  Academy, 
with  more  frequent  meetings  and  greater  opportunity  for  discus- 
sion, might  stimulate  our  work  and  widen  its  influence. 

J.    T.    LOVEWELL. 
ToPEKA,  Kan.,  March,  1907. 
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